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NCEPHALOGRA PHY as a diagnos- 
tic procedure has passed through 
many phases since its introduction by 

Dandy (2). The technic for the injection 
of air has become more or less standardized, 
but roentgenologic methods still vary. Pan- 
coast and Fay (6) and Pendergrass (7) 
proposed a roentgenologic method for en- 
cephalography to standardize the procedure, 
thus permitting uniform interpretation. 
However, for a comparatively new proce- 
dure, no one method should be accepted as 
standard until various methods have been 
investigated thoroughly. In pursuance of 
this idea, we have developed at the Univer- 
sity of California Hospital a procedure 
which is at some variance with that advo- 
cated as standard by the authors mentioned 
above. As this has proved highly satisfac- 
tory, it is believed to further the knowledge 
obtained from encephalography. 

Many of the shadows seen in encephalo- 
grams have not been interpreted satisfac- 
torily. An attempt is made to explain some 
of these by combining observations made on 
patients with experimental studies done on 
postmortem material. 


— 


*Read before the Radiological Society of North America, 
D gs mee Annual Meeting, at Atlantic City, Nov. 28- 
lec, 1, 4 


INDICATIONS AND CONTRA-INDICATIONS 


Encephalography is indicated as a com- 
plementary or supplementary diagnostic aid 
to neurologic examination in the following 
instances: First, when the clinical condition 
is not explained satisfactorily by the physi- 
cal findings; second, when a more exact lo- 
calization of the intracranial lesions, such 
as traumatic brain scars and brain tumors, 
is required; third, when a definite demon- 
stration of the extent of a generalized brain 
lesion is desired. 

This procedure should not be used for pa- 
tients presenting clinical evidence of in- 
creased intracranial pressure, whether or not 
the evidence is associated with space-con- 
suming lesions of the brain. 


TECHNIC OF AIR INJECTIONS 


The air injections were made under novo- 
caine (locally), avertin, or ether anesthe- 
sia. When novocaine was used, a prelimi- 
nary hypodermic injection of morphine sul- 
phate was given; when avertin was used, 
morphine sulphate and scopolamine were the 
preliminary drugs. 

With the patient in the sitting position 
and the head normally upright, two spinal 
puncture needles were introduced in the 
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usual manner. To one needle was attached 
a three-way stop-cock, fitted with a Boulitte 
air manometer and an adapter for a Luer 
syringe. By means of the manometer, the 


pressure, which was measured initially, was 


-or 
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Fig. 1. Horizontal transverse projection, face up, 
showing the frontal horns well filled. 


kept constant throughout the procedure. 
The fluid was allowed to escape from the 
second needle, was measured, and the air re- 
placed approximately volume for volume. 
When air escaped from the second needle, 
the head was flexed, extended, and tilted 
slowly and repeatedly to insure as complete 
emptying of the ventricles as possible. On 
completion of the injections, the patient was 
placed on his back and taken immediately 
to the x-ray department. 


ROENTGENOLOGIC TECIINIC 


The patient was kept in the horizontal po- 
sition and the first exposure was made im- 
mediately, in the vertical anteroposterior di- 
rection, with the face up and the occiput on 
the Bucky diaphragm. The usual precau- 
tions were taken to have the vertical beam 
directly parallel to the midsagittal plane and 
the ventricles thrown clear of the frontal 
sinuses. The film was developed at once to 
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see that sufficient air was present before the 
series was continued. 

The second exposure was made with the 
x-ray beam directed horizontally through 
the head, the face still up, and the cassette 





Lateral and superior views of a cast of 
Note the lateral flaring and 


Fig. 2. 
the human ventricles. 
downward curvature of the anterior horns. 


placed vertically beside the head. The third 
view was a vertical postero-anterior projec- 
tion, with the occiput up. The fourth ex- 
posure was made in the same direction as 
the second, but the occiput was up. The fifth 
and sixth exposures were vertical transverse 
projections, with alternate sides up. Special 
views were taken as indicated after the rou- 
tine series was finished and examined. The 
Bucky diaphragm was used in all views ex- 
cept the horizontal transverse. 

The second and fourth views, called hor- 
izontal transverse projections, were de- 
scribed first by Naffziger (4), in 1923, be- 
fore the American Medical Association, but 
the paper was not published. Because the 
air rises to the highest point, the view made 
with the face up (Fig. 1) shows the anterior 
horns completely filled, even when the 
amount of air in the ventricles was com- 
paratively small; that with the occiput up 
(Fig. 8) shows the posterior horns simi- 
larly. We feel that the shape, form, and 
position of an air-filled cavity, or any part 
of it, cannot be judged satisfactorily unless 
the part under consideration is filled com- 
pletely with air and viewed in two direc- 
tions, at right-angles to each other. The 
routine positions described usually accom- 
plished this object. When any part was 
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Fig. 3. Lateral projection, left side down, show- 
ing the general distribution of the air over the lat- 
eral surfaces of the hemispheres. Note the lack of 
complete correspondence between the pattern of the 
air shadows and that of the anatomic sulci of the 
brain. 


filled incompletely in those positions, further 
exposures were made after so turning the 
patient as to allow the air to rise to the de- 
sired part of the cavity. 

The horizontal position is preferable. 
therefore, to the upright, because each por- 
tion of the ventricles is shown completely 
filled in one or more of the films. This ap- 
plies particularly to the frontal horns, which 
curve not only outward, but also downward 
toward the base (Fig. 2). In the usual an- 
teroposterior view, with the patient upright, 
and his chin down, the air rises to the upper 
part of the body of the ventricles, and fluid 
settles in the tips of the frontal horns, 
which, therefore, are not demonstrated. 
The horizontal position is also preferable be- 
cause thus the air is distributed more evenly 
over the entire cortex than it is in encephalo- 
grams made in the upright position (Fig. 3). 


REVIEW OF CASES 


The series here reported consists of 113 
consecutive encephalographic studies made 
at the University of California Hospital 
between December, 1930, and September, 
1932. In 14 additional cases, the studies 
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Fig. 4. Semi-diagrammatic drawing showing how 
the blood vessels cross the convolutions. 





Fig. 5. Lateral projection, left side down. Note 
the irregular width of the subarachnoid channels, 
described as studding. This patient was mentally 
defective, a suspected case of aplasia. No other 
x-ray evidence was shown, except the studding and 
the 24-hour bubbles. 


were inconclusive, either because of insuffi- 
cient air in the cranium or because of unsat- 
isfactory roentgenograms. 

The average age of the patients examined 
was 25 years, the youngest being 10 months, 
the oldest, 65 years. The average amount of 
air injected was: For patients up to 6 years 
of age, 89 c.c.; for those from 6 to 15 years 
old, 103 c.c.; for those 16 vears or older, 
113 cubic centimeters. 

One patient in this series died following 
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TABLE I.—ENCEPHALOGRAPHIC FINDINGS 







































































Not 
| En- demon- 
| Normal | larged | strated 
Cisterna magna 85 19 9 
Cisterna pontis | 91 | 20 2 
| saeenaensiatnenonstcnasnansnd 
Cisterna interpedun- | 
cularis 100 9 4 
Cisterna chiasmatica | 105 | 7 1 
| Cisterna intercom- | 
| municans 41 | 1 71 
| Cisterna vene | 
| magne cerebri 64 | 6 | 48 
| Subarachnoid chan- 
| nels | | 
| Right frontallobe | 69 | 24 | 20 
Right parietal lobe| 58 20. | 35 
| Right occipitallobe) 14 | 1 | 98 
| Left frontal lobe 69 | 26 | 18 
| Left parietal lobe | 61 | 21 | 31 
! Left occipital lobe 13 | 1 | 99 
|  Midline es a a 
| Under frontal | 33 ee ies f° 
| Ventricles 75 31 | 7 
Le anil rs es 





the procedure. 
with high blood pressure, who presented a 
problem for differential diagnosis between a 
slowly progressing vascular lesion and a 


She was an elderly woman 


brain tumor. Death resulted from rapid 
progress of her vascular occlusion. 

Table I records the frequency of the dem- 
onstration of the various parts of the cere- 
brospinal fluid pathways of the brain. The 
casts of these, prepared by Locke and Naff- 
ziger (3) were of great value in the inter- 
pretation of the roentgenographic shadows. 

In Table II, the number of cases in each 
group and the clinical and roentgenographic 
diagnoses are listed. The roentgenographic 
diagnoses were based on the commonly ac- 
cepted standards, with the following excep- 
tions: 
not interpreted as being significant except 


The size of the basal cisterns was 
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when the cisterns were extremely large; in 
such instances, they always were associated 
with other findings. Large subdural air col- 
lections over the cortex were not interpreted 
as indicative of atrophy. This latter point 
will be discussed further. In all interpreta- 
tions we endeavored to avoid overestimating 
doubtful findings, inasmuch as no sufficient- 
ly extensive studies correlating uncertain 
roentgenographic evidence with pathologic 
examinations have been recorded. It is ap- 
parent from this tabulation that the per- 
centage of positive findings corresponds in 
general with that reported by others and 
with that found on pathologic examination. 

Of 15 patients in whom clinical findings 
suggested the diagnosis of brain tumor, defi- 
nite pathologic changes were shown in 11; 
six interpretations of brain tumor were veri- 
fied; two interpretations of brain tumor 
have not been verified as yet; one patient 
was shown to have a porencephalic cyst; 
two were proved to have atrophy; four ap- 
peared normal. These findings are compar- 
able to those reported by Adson (1) who 
showed that, of 16 brain tumor suspects, 9 
cases were proved. 

Of 27 patients in whom the clinical diag- 
nosis was a convulsive state of unknown ori- 
gin, 10 showed positive x-ray findings and 
17 appeared normal. These findings are 
comparable to those reported by Notkin 
(5). He found that, in 17 patients, most of 
whom were in advanced stages of mental 
deterioration, positive x-ray findings were 
noted in nine and normal findings in eight. 

Of 25 patients in whom there was a di- 
agnosis of post-traumatic convulsive state, 
the x-ray findings were positive in 12; the 
appearance was normal in 13. The findings 
relative to the convulsive states correspond 
to those actually observed (9, 10). Pender- 
grass (7) reported some form of atrophy of 
the brain in all cases of convulsive state 
studied by him. 

In a total of 14 cases of mentally defec- 
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TABLE II 
Clinical Diagnosis Encephalographic Diagnosis 
ee Total 
Internal | , Cases 
hydro- | Cortical | Arachnoid-|Aplasia or/Tumor| Porence- | Total | Normal 
cephalus} scar itis atrophy phalic cyst positive| | 
pow hE ee is as ee 
Brain tumor suspect 2 8 1 | | 4 15 
Convulsive state | | | 
(idiopathic) | 1 e 4 | 0 |-a | = 
Convulsive state | | | | 
(traumatic) 4 1 7 2 | 13 | 2 
Mental defective | 2 | 6 8 | 6 | 14 
| —_—-|— ibaa <=] || 
|| Cerebral arterio- | 
|| sclerosis ge ej ) 6 2 8 
| Encephalitis | 2 | 1 2 | | 5 | y. 7 
| Post-traumatic | . 
| head syndrome | 1 | 2 | 3 4] 4 
| Degenerative | | | | | 
| diseases, C. N. S. | 2 2°.) Se bh . 4 
|| Congenital | 2 | | LQ 2 
| hydrocephalus | | | | 
| Dementia praecox | | = | 1 
| Congenital | | | | | 
hemiatrophy | | | 1 | zz. | 1 a 
eee —— == - a a ————_ —————— | - ——fl 
Otosclerosis 1 a ee | 
Malignant | | | | 
exophthalmos 1 | 1 




















tive children, positive x-ray findings were 
seen in eight; the appearance was normal in 
six. These results are comparable to those 
reported by Winkler (12), who found that, 
of 78 patients who had been diagnosed as 
feebleminded, 31 showed definite pathologic 
changes and 47 did not. 

The foregoing review shows that the re- 
sults obtained by the encephalographic meth- 
od described are comparable to those ob- 
tained by others. 


INTERPRETATION OF SUBARACHNOID AIR 
CHANNELS 


Most authors have assumed that the sub- 
arachnoid air channels, as seen in the x-ray 
films, follow and outline the sulci of the 
brain. However, on careful analysis of these 





shadows, it is clearly evident that, while 
many of them correspond to the sulci, others 
do not (Fig. 3). This observation was made 
by Winkler (11), who attempted to corre- 
late it with anatomic findings by outlining 
the sulci with barium paste. He showed that 
the barium paste shadows of the sulci and 
the air channel shadows of the encephalo- 
grams did not correspond. In seeking an 
explanation for these discrepancies, a study 
was made of the cortical vessels. It was ob- 
served that, in general, the arteries and 
smaller veins follow the sulci, but at various 
points they pass directly across convolutions 
(Fig. 4). 


either side of the midline, pass across both 


The larger cerebral veins, on 


convolutions and sulci. 
Expertmental—In order to demonstrate 
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the relationship of the subarachnoid air 
channels to the sulci and vessels, the follow- 
ing procedure was carried out postmortem. 

Procedure 1.—The skull cap was _ re- 
moved and the dura was reflected, the hinge 





Fig. 6. Horizontal transverse projection, face up, 
made 24 hours after the air injection, showing large 
24-hour bubbles. This patient showed wide sub- 
arachnoid channels on immediate examination. 


of the dural flap being along the longitudi- 
nal sinus. The subject then was placed in 
the sitting position and a routine spinal air 
injection was performed. As the air flowed 
upward, it passed along the sulci and over 
the convolutions. 
lutions was in channels beside the blood ves- 
It remained in these, as well as in the 
sulci, a condition which was especially true 


Its course over the convo- 
sels. 


about the large cerebral veins on either side 
of the longitudinal sinus. Thus it is obvious 
that the subarachnoid air shadows seen in 
the roentgenogram result from air in the 
channels crossing the convolutions, as well 
Close to the mid- 
line, the air collections about the larger veins 
predominate over those in the sulci. 
Clinical—This explanation of the air 
shadows is helpful in interpreting other ob- 
servations. In patients clinically suspected 
of early atrophy, we have observed that, in 


as from air in the sulci. 


the lateral views, the linear air shadows are 
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not of uniform diameter, but present wid- 
ened areas at intervals (Fig. 5). These are 
believed to be caused by air collections about 
a vessel at a point at which it leaves a sulcus 
to cross a convolution. This appearance, 
which has been termed “studding” of the 
subarachnoid air shadows, is considered to 
be an indication of early atrophy. 

In cases of advanced atrophy, the air col- 
lected in the form of large bubbles, connect- 
ed by smaller channels. In films made 24 
hours after the injection, the air was in the 
form of isolated bubbles scattered irregu- 
larly over the cortex (Fig. 6). Upon re- 
viewing the cases of mild atrophy with this 
in mind, it was discovered that the findings 
were the same, but of less legree. Some pa- 
tients clinically suspected of mild atrophy, 
who did not show widened channels on im- 
mediate examination, did show these so- 
called 24-hour bubbles. It seems possible 
that the explanation of this condition is the 
same as that of the studding. In some cases 
it may be that it results from pocketings 
caused by arachnoiditis. 

Of 54 patients who were examined at the 
end of 24 hours, 31 showed bubbles and 23 
did not. In the 31 patients, other encephalo- 
graphic findings established a diagnosis in 
21, while in 10 there were no other definite 
findings. Six of these 10 were mentally de- 
fective patients. In the other 4, the clinical 
findings were such that the brain should 
have shown atrophy, but the widening of the 
subarachnoid channels was doubtful. 

In the 23 patients in whom no 24-hour 
bubbles were noted, there were no other 
x-ray findings, or clinical evidence that such 
bubbles might be expected. It is, therefore, 
evident that a 24-hour examination is indi- 
cated for patients suspected of atrophy, if 
the immediate encephalograms do not evi- 
dence it. 


INTERPRETATION OF SUPERFLUITANT AIR 


Clinical Findings. — Encephalographic 
studies frequently show a large collection of 
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air over the cortex. This probably is best 
described as superfluitant air, first, because 
its anatomic position is somewhat in doubt, 
and, second, because it usually is accompa- 
nied by a fluid level. It has been referred to 
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In this series of 113 cases, superfluitant 
air collections were found initially in 44; of 
these, 18 had the wide subarachnoid chan- 
nels, usually diagnosed as atrophy, while 26 
did not have widened channels. From this 





Horizontal transverse projection, face up. 


Fig. 7. 


by some as subdural, and by others as sub- 
arachnoid, air, and has been interpreted as 
representing cortical atrophy. Our interest 
in the explanation of. this finding was 
aroused when a patient showed it very defi- 
nitely over the frontal and occipital lobes in 
the horizontal transverse encephalographic 
films (Figs. 7 and 8). At operation for 
malignant exophthalmos, both frontal lobes 
were exposed and were seen to be normal. 
The x-ray examination by transverse 
projections, with the face up and with the 
occiput up alternately, provided a further 
means of study of the superfluitant air. It 
is demonstrated more frequently in the 
transverse positions than it is in the usual 
lateral views. These transverse views show 
that, when the patient is turned from the 
face-up to the occiput-up position, the super- 
fluitant air moves freely from the frontal to 
the occipital pole. In roentgenograms made 
in the upright position, it usually is seen on 
either side of the midline at the vertex. 





Fig. 8. Horizontal transverse projection, occiput 
up (same patient as shown in Figure 7). Figures 
7 and 8 show a large superfluitant collection which 
moved freely from the frontal to the occipital pole. 
At operation for malignant exophthalmos, both 
frontal lobes were seen to be normal. 


it is evident that the superfluitant air is not 
necessarily: associated with atrophy. 
Superfluitant air, which so frequently was 
present at the time of the initial examina- 
tion, was increased in amount subsequently. 
Many times it was found at later examina- 
tions even when it had not been present ini- 
tially. 
shadow is the same, except for size, as that 
seen at the 24-hour examination. This was 
substantiated by the findings in 65 patients 


The immediate superfluitant air 


who had films made at 24 hours, or later. Of 
these, in 19 no superfluitant air was noted at 
any examination; in four air was seen only 
at the initial examination; in 30 air was 
demonstrated immediately and an increased 
volume of it subsequently; in 13 no air was 
seen immediately, but it was present 24 
hours, or more, later. 

From these findings, it appears that at 
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least some of the air which is initially in the 
subarachnoid space is collected, immediately 
or later, as a superfluitant bubble. This be- 
ing so, it is not possible to explain all of the 
superfluitant air collections as errors in sur- 





Fig. 9. 
tient upright, 24 hours after the air injection. Note 
the attachment of the arachnoid to the dura on either 


Anteroposterior projection with the pa- 


side of the midline. Note the superfluitant air and 


the fluid level. 
gical technic, as hypothesized by Pender- 
grass (8). 

Experimental Studics.—In a further ef- 
fort to explain the finding, resort was had 
again to postmortem subjects. 

Procedure 2.—The skull cap was removed 
The 


subject was placed in the sitting position, 


carefully without tearing the dura. 


and a routine spinal air injection was per- 
formed. The cranium then was immersed 
in water and the dura was opened carefully, 
precaution being taken not to rupture the 
arachnoid. When the dura was opened un- 


der water, it was noted that no air escaped. 
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On reflecting the dura, the air was found to 
be in the subarachnoid channels. On rup- 
turing the arachnoid membrane, air escaped. 

Procedure 3.—The skull cap was removed 
without tearing the dura. A lumbar lam- 
inectomy was performed, exposing the 
spinal dura. The subject was placed in the 
sitting position. The spinal dura was opened 
carefully without rupturing the arachnoid, 
and air was injected between the spinal dura 
and the arachnoid. The air appeared rap- 
idly beneath the dura overlying the cortex 
of the brain. The dura then was reflected, 
and no air was seen in the cortical sub- 
arachnoid space. 

It is, therefore, possible for air injected 





into the spinal subdural space to appear over 
the cortex in the form of a large air collec- 
tion beneath the dura. The fact that the su- 
perfluitant air, found in encephalograms, in- 
creases for some hours after the air injec- 
tion and is most marked in films made after 
24 hours, is not consistent with the expla- 
nation that the air was injected subdurally 
accidentally. 

It was observed in the foregoing postmor- 
tem studies that a very slight pull of the 
dura caused a stretching of the arachnoid at 
the points at which the arachnoidal granu- 
lations pierce the dura. Such a pull caused 
the arachnoidal membrane to rupture at 
those points, allowing the escape of the sub- 
arachnoid air into the subdural space. 

Encephalograms showing large superflui- 
tant air accumulations also show the arach- 
noidal membrane, which has the appearance 
of being stretched, extending down from 
the under surface of the dura to the cortex 
in a tent-like fashion (Fig. 9). The hori- 
zontal transverse views show that, when the 
head is rotated from the face-up to the occi- 
put-up position, the brain settles to the low- 
est point and the superfluitant air rises to the 
opposite pole. Thus it is shown that the 
brain can move when the cerebrospinal fluid 
is replaced by air. This mobility, together 
with the apparent stretching, readily could 
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cause a rupture of the arachnoidal mem- 
brane similar to that produced experimen- 
tally. Subarachnoid air, then, could escape 
into the subdural space. This is offered as 
a possible explanation of the mechanism of 
the production of superfluitant air. 

It has been observed at necropsies and 
operations that, in some instances, sufficient 
fluid was present in the subarachnoid space 
to separate the arachnoidal membrane from 
the pia mater over the surface of some con- 
volutions. This observation made it seem 
possible that the subarachnoid space might 
be sufficiently distensible at times to allow 
superfluitant air to collect in it. It was 
shown, however, in the postmortem subjects 
examined, that this fluid did not flow freely 
from one place to another. When the fluid 
was withdrawn and air injected, it likewise 
did not flow from one area to another. So 
far as these observations have been made, it 
seems improbable that superfluitant air, as 
it is usually observed, can be in the sub- 
arachnoid space. 


CONCLUSIONS 


1. Encephalograms made with the pa- 
tient in the horizontal position are satisfac- 
tory. 

2. Horizontal transverse projections are 
of distinct advantage. 

3. The cortical air markings seen in 
encephalograms result from air in the sulci 
convolu- 


and along blood vessels over the 
tions. 
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4. Multiple small bubbles of air over the 
cortex, demonstrated in films made 24 hours 
after the air injection, are indicative of 
atrophy, aplasia, or arachnoiditis. 

5. Superfluitant air, which is usually 
subdural, does not indicate atrophy. 
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METHODS OF ROENTGEN TREATMENT IN 





CARCINOMA OF 


THE BREAST" 


REPORT OF 210 CASES 


By ERNST A. MAY, M.D., Newark, NEw JERSEY 


UE to its rapid progress, roentgen 
therapy has heretofore failed to 
show that degree of standardization 

which is so much admired in surgery. It 
evidently has not vet left the stage of ex- 
perimentation. Nevertheless, though we are 
not at present able to explain the most fun- 
damental biological reactions, recent com- 
munications are indicating that we have 
reached a point where we can decide as to 
the best method of treatment available. 
This statement holds true in cancer of the 
cervix, and also, to a lesser degree, in cancer 
of the breast. A considerable amount of 
material concerning results has been ob- 
tained from all parts of the world, but these 
statistics vary so much in their basic princi- 
ples that they cannot be compared to best 
advantage. Lynham has ably pointed out 
that, if a few surgeons and radiologists of 
each country would get together and gather 
their material with the same basic under- 
standing as to registration of cases and dif- 
ferent methods of treatment, it would be 
easy to obtain enough data within a few 
vears, clearly to establish the value of each 
particular method of treatment. In Europe, 
the Steinthal registration has been adopted. 
Its Group I and Group II are identical with 
those of the American College of Surgeons; 
as Group III, Steinthal registers all inop- 
erable cases, including those with supra- 
clavicular glands, 
rences, whereas Group III of the American 


and inoperable recur- 
classification comprises operable local re- 
currences, and Group IV, inoperable local 
recurrences. 
The statistics of the last ten years have 
*Read before the Radiological Society of North America at 


the E'ghteenth Annual Meeting, at Atlantic City, Nov. 28 
Dec. 1, 1932. 


clearly established the fact that roentgen 
therapy, following the operation for cancer 
of the breast, has raised the percentage of 
five-year cures considerably. In inoperable 
and recurrent cases, it is indispensable. As 
a pre-operative procedure, it appears to be 
gaining increasing favor. Recent reports 
seem to indicate that further improvement 
in results may be expected by combination 
with interstitial radium application, accord- 
ing to Keynes’ method. Occasional good in- 
dividual results have already been obtained, 
in the early stages, and with a primitive 
equipment. With growing experience and 
the advancement of x-ray science, the fig- 
ures have become consistently better, espe- 
cially within the last decade. In the course 
of this development, many methods of 
treatment have been presented and _ later 
abandoned. Every radiotherapist has done 
his share of pioneering, and has tried to 
improve upon the different methods. This 
may be the reason why the number of meth- 
ods in use is considerable, especially in the 
treatment of cancer of the breast. 

A part of this diversity is due to the fact 
that comparatively few authors have de- 
scribed their method so that it can be fol- 
lowed according to their specifications. In 
this country, the lack of a text-book on the 
different methods, unifying technic, written 
by a competent author, is felt keenly. If a 
surgeon describes a new operation, he goes 
into minute details of manipulation, so that 
the reader may be able to imitate them, step 
by step. Unfortunately, in radiotherapy, 
most authors take too many things for 
granted, leaving many factors to the imagi- 
nation of their fellow-radiologists. To copy 
a method of x-ray treatment is more com- 
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plicated than to copy a surgical procedure. 
The treatment can be varied as to the fol- 
lowing factors: (1) Potential and current; 
(2) filter ; (3) focus-skin distance; (4) size 
and number of areas treated; (5) direction 
of each beam of rays; (6) single and total 
amounts of r units given to each field; 
(7) distribution of the treatments over a 
shorter or longer space of time; (8) main- 
tenance of saturation over varying periods. 
To accomplish a thorough and homoge- 
neous radiation of the entire chest area for 
the treatment of carcinoma of the breast is 
one of the most difficult tasks in radio- 
therapy. Although the disease is located 
more or less near the surface of the body, 
the thinness of the chest wall, and the close 
proximity of the lung tissue, from which 
only little additional scattered radiation can 
be expected, offer the greatest difficulty in 
obtaining a homogeneous distribution of the 
rays. Furthermore, both heart and lungs 
are appreciably more sensitive to repeated 
radiation, and demand avoidance of damage 
as much as possible. As the rays covering 
the area of treatment penetrate through a 
large volume of tissue, great damage may 
be done to the entire system by intoxication 
from the radiation products. The damage 
may be so severe that the general resistance 
of the body to the cancer is lowered. For 
these reasons, the treatment must be con- 
fined to the areas actually affected. 
Every method attempts to comply 
these requirements, but with varying 
cess. They all may be brought into 
groups, the direct method and the tangential 
method. In the direct method, the rays are 
centered over the chest; in the tangential 
method, the beams are applied in such a way 
that they strike the chest wall tangentially. 
In the direct method either the small-field 
or the large-field technic is used, at either 
high or low voltage. In the treatment of 
small fields, areas of 6 & & to 10 X& 15 centi- 
meters are closely placed, one next to 
another, until the entire chest wall is cov- 


with 
suc- 
two 
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ered. I believe it is generally accepted that 
this method is antiquated, and should be 
abandoned, even if low voltage and light 
filtration are used. It is impossible to place 
one field so close to the other that the entire 











Fig. 1. Schematic drawing of the errors which 
can be made in the direct method, using small fields. 
Beams A and B meet perfectly on the surface, but 
their crossing in the depth produces an overdose. 
Beams B and C overlap on the surface, producing 
an overdose there as well as in the depth. Beams 
C and D are too far apart, leaving an area un- 
radiated. 


area receives an even radiation. If the fields 
overlap, a burn will result. If they are too 
far apart, the area between does not receive 
enough radiation. Jiingling has demon- 
strated that a recurrence will spring from 
such an area. In his case, an area of only 
four-tenths of a centimeter was not suffi- 
ciently radiated, yet it was there that the 
recurrence originated. In the deeper tissue, 
the two beams cross each other, producing 
an overdose. Many cases of induration of 
the lungs or heart result from this method. 
It is 
entire chest wall with one field at a greater 


far better, therefore, to radiate the 


distance, and include the supraclavicular 
this the latter 
Some roentgenologists give the 


space in area, or radiate 
separately, 
chest field low voltage treatment, and treat 
axilla and supraclavicular space separately 
with high voltage. 

There are a few roentgenologists who 
give an additional field from the back, ex- 
pecting that this field will make up for the 
diminution of the intensity from the ante- 
rior field. This may be, from a thoretical 
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standpoint, the proper procedure, but only 
a surprisingly low percentage of radiation 
reaches the anterior chest wall. The benefit 
derived from this is not to be compared to 
the danger of damaging the lung tissue. 








radiated 


140% SED 


| radiated =| 
i 
| 140% SED 


4 mm. | 


covered 








Jiingling’s case. The area in the middle had | 
been covered. It was there that a recurrence | 
| appeared. | 








‘Fig. z. 
Both direct methods suffer from the disad- 
vantage that the rays sweep through areas 
which are not at all affected by the disease, 
and which are highly sensitive to radiation. 
It must also be remembered that the blood 
circulates through these organs constantly, 
and will suffer from the effects of the radia- 
tion. If one compares the decrease of in- 
tensity in a beam created by high voltage, 
filtered through 0.5 mm. copper, and a beam 
created by low voltage, filtered through 4 
mm. aluminum, one will find the difference 
comparatively small. The return to low 
voltage treatment, therefore, does not alto- 
gether mean that the danger of induration 
in lung and heart, and of general intoxica- 
tion from the effects of the rays, is avoided. 
Furthermore, the chest wall in a normal per- 
son is from 4 to 6 centimeters thick, while 
that of a post-operative case is about 2 centi- 
meters thick. 
panying charts, the radiation from 


As can be seen on the accom- 
a field 
given anteriorly diminishes 34 per cent in a 
chest wall of 4 centimeters thickness before 
it reaches the lung when high voltage is 
used, and but slightly less in low voltage. 
Only the first 2 centimeters receive a satis- 


RADIOLOGY 





factory percentage of radiation. A 


astatic 


met- 
development of cancer within the 
mediastinum or the lung provides the only 


instance in which it is necessary to expose 
the entire chest diametrically to radiation, 

To avoid all disadvantages, Holfelder 
and also Hintze and Finzi have endeavored 
to produce a homogeneous radiation of the 
chest wall by applying two tangential fields, 
one radiating from the sternum to the axilla, 
and the other from the axilla to the sternum. 
To Holfelder must be given great credit for 
developing the minute method, which has 
been adopted by most of the European 
clinics. In this country, Pfahler has already 
reported favorable results with this method. 
Holfelder uses 180 kilovolts, 0.8 mm. copper 
filter, and gives his treatments at 40 centi- 
meters distance with a special 20 X 24 centi- 
meter cone. The medial field is so directed 
toward the axilla that the furthest ravs enter 
the chest at the sternum, and leave it in the 
anterior axillary line. The lateral field is 
directed toward the sternum, so that the 
farthest rays enter on the posterior axillary 
line and leave at the sternum. In this way 
only the chest wall, including the axilla to- 
gether with a small part of lung and heart 
which lies anteriorly to the line drawn be- 
tween mid-sternum and mid-axilla, will re- 
ceive intensive radiation, while all other 


parts are spared. In order to improve the 
dose by scattered radiation, he builds up the 
chest wall by placing bags of rice over the 
body in the path of the tangentially applied 
beam. In persons with medium or large 
chests, Holfelder makes up the deficiency of 
the intensity between the two beams by ap- 
plying a direct field over the mammillary 
line, and giving a small percentage of an 
erythema dose. When applying this field, 
he places shutters of lead foil in the cone 
within the path of the beam, the thickness 
of the shutters increasing toward the side 
of the field. By increasing or diminishing 
the distance of the shutters, the beam of 
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ravs is adapted to the individual case. An 
additional supraclavicular field covers the 
distance between clavicle and ear. 

Independently of the ideas of Holfelder, 
I have arrived at a method of using three 
tangential fields, instead of the two which 
Holfelder uses. Inasmuch as three beams 
centered at a certain point give a more 
homogeneous radiation, and also produce a 
greater depth intensity, I believe the three- 
field method is of advantage. Especially is 
this true in pre-operative and inoperable 
cases. The lateral field is applied to the 
axilla, being directed toward the sternum 
as in the Holfelder method. A second field 
enters below the breast, along the arch of 
the ribs, and is directed toward the axilla. 
The third field is applied over the upper part 
of the sternum, and radiates the angle be- 
tween sternum and clavicle, being directed 
laterally and caudally. In very large chests, 
the intensity in the center is so small that it 
must be supplemented by an additional field 
from the front. This can be avoided by in- 
creasing the intensity of the three tangential 
fields, using a greater distance. As in the 
Holfelder method, the chest is built up with 
rice bags to increase the secondary radia- 
tion. If properly administered, the three- 
field method does not irradiate more tissue 
than the two-field method. 

In order to investigate the true conditions, 
the author obtained a pair of lungs from an 
autopsy. They were inflated to their natural 
size immediately, and their vessels injected 
with quickly hardening gelatin. The author 
then prepared a paraffin phantom of the 
female chest, made true to living conditions, 
and in which the lungs fitted perfectly. At 
first the decrease of intensity of radiation in 
plates of paraffin over lung tissue was tested 
out, and the results charted. As the meas- 
urements were made with a 10> 10 centi- 
meter field, the values must be higher when 
using larger fields. The tables demonstrate 
that, as soon as the ravs, travelling through 
paraffin, approach the lung tissue, their in- 


tensity diminishes rapidly, until it becomes 
about 10 or 20 per cent less after reaching 
the lung than if the rays had travelled 
through paraffin alone. This applies to 
hard radiation as well as to soft. Once 





Fig. 3. Small field technic 
without any system exposes 
patients to overdose and in- 
duration of deeper tissue and 
can lead only to haphazard 
improvements. (Observation of 
Lahm.) 


having penetrated into lung tissue, the de- 
crease in intensity then assumes a_ ratio 
similar to that in parathn. Evidently the 
penetration through air-containing lung tis- 
sue is greater than through paraffin, and 
makes up for the partial loss of secondary 
radiation. Thus, with the chest wall 2 centi- 
meters thick, the intensity of the rays ata 
depth 7 centimeters from the surface is +0 
per cent when using high voltage, and 3+ 
per cent when using low voltage. The 
charts also demonstrate that neither the 
high nor low voltage method of direct radi- 
ation produces a homogeneous distribution 
throughout the chest wall, at any given 
thickness. On the paraffin model, these ex- 
periments were repeated and found to be 
true. Both the two- and the three-field 
methods were tested out, and the values of 
each field measured at different points on the 
surface as well as between chest wall and 
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TABLE I.—DEPTH DOSES OF VARIOUS THICKNESSES OF PARAFFIN OVER LUNG 
TISSUE AT 180 k.v., 4 ma., 0.8 MM. CU FILTER, 40 CM. F.S.D., 
10 X 10 cM. FIELD 
cm. 0 1 2: 3 4 5 6 7 Paraffin Back-scattering 
Surface 93 97 97 98 99 | 100 | 100 | 100 100 per cent 
Depth, 1 cm. NL 90 94 | 97 | 98 | 99 | 100 | 100 | 101 per cent 
Depth, 2 cm. 82 | 85 89 91 93 94 94 per cent 
Depth, 3 cm. 73 77 81 82 84 86 per cent 
Depth, 4 cm. 62 66 “ea de’ 7 73 76 per cent 
Depth, 5 cm. 54 59 63 64 67 per cent 
Depth, 6 cm. 47 51 53 58 per cent 
Depth, 7 cm. 40 44 52 per cent 
Depth, 10 cm. 36 per cent 
TABLE II.—DEPTH DOSES OF VARIOUS THICKNESSES OF PARAFFIN OVER LUNG 
TISSUE AT 130 K.v., 4 MA., 4 MM. AL FILTER, 40 CM. F.S.D., 
10 X 10 cM. FIELD 
cm. 0 1 2 3 “ 5 -Paraffin Back-scattering 
Surface 91 95 97 98 99 100 100 per cent 
Depth, 1 cm. i, 86 93 96 98 99 101 per cent 
th, 2 cm. 7 
Dep cm re 2 77 86 88 90 92 per cent 
Depth, 3 cm. WAL 71 77 79 81 per cent 
Depth, 4 cm. 
ep 56 tn. 62 68 71 per cent 
Depth, 5 cm. 48 a. © 55 62 per cent 
Depth, 6 cm. 41 54 per cent 
Depth, 7 cm. 34 47 per cent 
Depth, 10 cm. 32 per cent 



































lung. The measurements were all carried 
out with the Victoreen instrument, which 
proved to be highly satisfactory. It was sur- 
prising to find that, with the rice bags acting 
as secondary ray-producers, the intensity at 
two corresponding points of the chest (on 
the surface and in the depth) was almost 
the same, and that throughout the entire 
area, the distribution of rays was practically 
homogeneous. The reason why the chest 
received the same dose on the surface and 


in the depth is that the beam in the tangen- 
tial field is parallel with the curvature of the 
chest wall. In this respect, it differs from 
the direct method, which strikes vertically. 
In the tangential method, the two or three 
fields, respectively, supplement each other 
as to their intensity, and produce a homoge- 
neous radiation far easier and better than 
the direct method, even if a posterior field is 
applied to overcome the defects in homo- 
geneity. 








Loe] 





| ee 





In using the tangential method, the gen- 
eral tendency toward radiation sickness is 
far less: it is only occasionally that a patient 
complains of nausea. This, however, is due 
in part to the fact that the treatments are 
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number of leading radiologists here and 
abroad, the method of applying the total 
dose in one sitting has been entirely aban- 
doned, and the treatments are spread over 
a period of from a few days to six weeks. 








Fig. 4. (A) Areas radiated by Holfelder method, the rays entering on the 
black lines tangentially. (B) Extension of supraclavicular field. The larynx 


is protected by lead rubber. (C) Author’s method using three fields tangen- 
tially, the rays entering at the black lines. The fields overlap, producing a 
perfectly homogeneous radiation of the entire area. (D) Cones for 30 and 40 
cm. distances, as designed by Holfelder. The cone in the middle has one shutter 
inserted and the other shutter is placed outside. The shutters are used for the 
third supplementary field, to make up the deficiency in intensity of the two 


a 





tangential fields in large chest diameters (Holfelder method). 


no longer given in one or a few sittings. 
The full dose of each field is subdivided 
into two or three doses, which are given 
from one to three days apart. The diminu- 
tion of the biologic effect through the loss 
of time is compensated for according to the 
Pfahler chart. At the end of the series, 
the patient will show a mild and even 
erythema over the entire area. According 
to a questionnaire which I sent out to a 





Should a patient show, in the course of the 
treatments, that she is being too heavily 
taxed, the intervals between the treatments 
are increased to allow her to recuperate. I 
consider roentgen sickness as a severe symp- 
tom, which may contribute in lowering the 
resistance to the cancer. Schinz treats his 
inoperable and recurrent cases according to 
the Coutard method. Credit must be given 
to Pfahler for developing and standardizing 
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TABLE I1]1.—SEX AND SOCIAL STATUS OF 
PATIENT, AND LOCATION OF TUMOR 
irae ao, ~ | Number of Cases | Per Cent || 
Males 4 2 | 
| Females 206 98 
| Married 162 76 
Single 48 24 
Right breast | 
| involved 101 48 | 
| Left breast 
involved 96 45 
Both breasts 
involved mens: 1B 
TABLE I1V.—SYMPTOMS WHICH FIRST AT- 


TRACTED ATTENTION TO THE CONDITION 








Symptom Number of Cases | Per Cent |i 














Tamer 131 62 
= h—™lUtC~=<“< w;é‘é‘ Ci 15.5 | 
Injury 36 “a4 
"i ae ee a 
a ee a 1.5 | 
oS a ie sl a 
ont paeaanaas (ae a NE RE 
TABLE V.—AGE INCIDENCE 
Years Number of Cases | Per Cent || 
Saale - | 
20 to 30 y 4 | 
31 to 40 31 15 | 
41 to 50 71 34 | 
51 to 60 7 54 26 
61 to 70 30 14.5 | 
71 10 8O 14 7 | 
1 5 


81 to 90 


the method of saturation, which has helped 
considerably in improving the results. 

In pre-operative cases, I try to finish the 
treatments within two weeks’ time. As 
soon as the erythema has subsided, the pa- 
tient is submitted to operation. The treat- 


ment does not render the subsequent opera- 


RADIOLOGY 





tion more difficult or dangerous, as Jiingling 
The ad- 
vantage lies in the fact that the growth and 


has proven in a series of cases. 


its periphery are rendered inactive, and even 
reduced in size. We are not attempting a 
general sterilization of the cancerous region 
as has been claimed by several authors, but 
are trying to inhibit the further growth and 
to gain time. Inasmuch as _ pre-operative 
treatment has its advantages, the social 
status, as well as the mental attitude of the 
patient should be taken into consideration. 
Aside from the additional expense, it may 
create false hope within the patient that an 
operation may be avoided. Some patients, 
seeing the good results obtained from radi- 
otherapy, may refuse to return for the sub- 
sequent operation, thus depriving themselves 
of the advantage of the combined methods. 

The advisability of sterilizing the ovaries 
at this time might be mentioned, to inhibit 
any further pregnancies. This has recently 
been again advocated by Wintz, and was, 
as early as 1896, suggested by Schinzinger, 
who favored a combination of amputation 
of the breast with an operative sterilization. 
One cannot escape the impression that can- 
cer grows more rapidly during pregnancy 
and lactation. Also, the removal of the 
ovaries acts beneficially on the resistance of 
the breast tissue, evidently by inner-secre- 
tory influence. I have had no experience 
in my own practice with this, but would sug- 
gest interruption of pregnancy in a case of 
cancer of the breast. 

There is no haste in radiating a pre-opera- 
tively treated case after the operation has 
been performed, so long as the interval be- 
tween the treatments does not exceed two 
months. However, the cases which had no 
pre-operative treatment should begin with 
post-operative treatments as soon as_ the 
general condition after operation permits, 
Six 


to eight weeks after the last treatment, dur- 


whether or not the wound has healed. 


ing which time the patient comes for regt- 
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TABLE VI 












































| Primary Primary Primary 
Average time (in | operable, operable, inoperable, | Post-oper. | i 
months) between | radiated | pre-oper. pre-oper. | radiated | Recurrence | Inoperable | 
| | radiated radiated | | I 
first symptom and | 
operation | az = 2 6 — 
first symptom and 
radiation 2 2 6 : - 13 
radiation and | | 
operation | = | 1 1 - - 
| | ane oo ee. os 7 
operation and 
radiation | — | ly 4 1 a 
|| operation and 20 
| recurrence - — | — (16 to 240) - 
It $$ - — _ — aoe —— —_—__—__—— 
| recurrence and | | 
| radiation | — - 525 
| 
TABLE VII.—TYPE OF OPERATION 
Pre oper. Post-oper. Recurrent Total Per Cent 
|| Radical 12 30 62 104 71 
Simple : 3 40 43 29 
Tota! of all cases 147 70 











lar examinations, a second series, smaller 
than the first one, is instituted. Three 
months hence, a third, still smaller, series 
usually finishes the course of the treatment. 

While in the post-operative cases, we are 
able to follow a certain system, we must be 
guided entirely by the clinical symptoms and 
our own experience when we consider the 
treatment of inoperable or recurrent cases. 
The initial series is similar to that of the 
post-operative cases, except that the inter- 
vals between the treatments are shorter, and 
the doses higher. As quickly as the general 
resistance permits, the attempt is made to 
obtain a 100 per cent dose over the entire 
chest wall, including all regional lymph 
drainage systems which may be affected. In 
the inoperable cases, the three-field method 
shows its advantage, as the penetration of 
the three beams is better than that of two. 


As soon as the erythema dose is reached, 
it is sustained for several weeks by smaller 
doses, according to the saturation method 
of Pfahler. 
treatments, a regression of the cancerous 


arly in the course of the 


tissue can be seen, so that in seven of the 
author’s cases, which were quite far ad- 
vanced, it was thought best to let the radical 
operation follow the x-ray treatment. Evi- 
dently this judgment was not correct, as all 


TABLE VIII.—HISTOLOGY 





Carcinoma....... A end 76 
Adenocarcinoma : 7 
Medullary carcinoma. .. : 21 
Scirrhous carcinoma 33 
Paget’s disease. ... t 
Duct carcinoma. .. t 
Alveolar carcinoma pias, 3 
Not obtained (cases were inoperable). . 32 
| 200 
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of these seven cases died of distant metas- 
tases before they had reached the five-year 
period. This fact, although the number of 
cases is small, seems to indicate that, in in- 





Fig. 5. 


lines represent the farthest rays of the beams nearest to the center of the patient. 
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method. It is not surprising to find that 
extensive bone lesions, as well as glandular 
involvement or metastases disseminated over 
the skin, respond well for a considerable 


| 


; (A) Direction of the rays in Holfelder (two-field) method, entering at the sternum 
and directed toward the left axilla coming slightly from right and front, at an angle of 30 degrees. 
The axillary field comes from left and posterior, being directed toward the sternum. The black 


(B) Author's 


(three-field) method, dividing the sternal field of Holfelder in two, producing better depth in- 


tensity. 


operable cases, even after good x-ray re- 
sults, an operation is inadvisable. 

The treatment of distant metastases must 
be adapted to the individual case, as well 
as to the individual location. The satura- 
tion method of Pfahler proves to be of ad- 
vantage as it keeps the lesion under the in- 
fluence of effective radiation, over a period 


of weeks. Some authors use the Coutard 














TABLE IX.—METASTASES 
waa ‘ Number of Cases | Per Cent 
| ‘Bowe 22 a i 99 q 
te 18 | 93 | 
| Skin g 5 | j 7 ‘ 
| Other beenst 4 . 5 : 
| Liver ! 
| ree ees r 
| Generalized | 27 35 
ne ae a 














time. [ven spontaneous fractures will en- 


gage solid union. In advanced cases, the 
endeavor to give the patient palliation from 
pain and suffering is a great and noble, as 
well as satisfactory, undertaking. Many of 
these patients have suffered the most intense 
pain for months, and have found relief only 
by ever-increasing doses of morphine. They 
come to the radiotherapist in a condition of 
despair. Aside from the morphine medica- 
tion, nothing has been done for them in a 
long time, which gives them the impression 
After a treat- 
ments, sometimes even after the first one, 


of hopeless illness. few 
the pain is alleviated, and the patient gathers 
new hope, as she sees that something is be- 
ing done and results are beginning to show, 
Patients with 
metastases in the spine, as well as through- 


by the decrease of her pain. 


out the skeletal system, who have been bed- 
ridden for months, begin to eat again, and 
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Fig. 6. (A and B) Sternal field of Holfelder method. (B) The chest is built up with bags of rice; 
between this and the patient’s forearm is placed a sheet of lead rubber to prevent the escape of the rays 
which do not strike the body. All fields are given with the bags of rice upon the chest with the exception 
of (D) supplementary field. (C) Axillary field (Ho lfelder’s and author’s method). (D) Supplementary 
field (Holfelder’s method). The shutters are indicated on one side by an arrow. (E) Supra-sternal field 


of the author. (F) Infra-sternal field of the author. 


not a few are able to leave their beds and 
walk around in comfort once more, be it 
only for a limited period. 

In a few instances of our scries, opera- 
tion was considered contra-indicated for 
various reasons, though the growth was 


These fields, too, are built up by rice bags. 


operable. Certain tendencies toward exclu- 
sive radiotherapy of carcinoma of the breast 
are well known, but such considerations are 
beyond the scope of this paper. 

During the period from 1923 through 
1930, 210 cases were treated with roentgen 
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TABLE X 


Group otal 

I. Pre-operative—post-operative 
A. operable r 
B. inoperable 5 
Total 12 
| II. Post-operative—prophylactic 33 
III. Post-operative recurrent 102 
IV. Inoperable cases 58 

V. Primary operable, 

not operated on 5) 
Total 210 





rays, for various conditions of malignancies 
of the breast, either at my private institu- 
at the Metcalf Foundation. In 
1923, the direct method was used on a few 


tion or 
cases, all others being treated by the tangen- 
tial method, using, for the most part, the 
three-field technic. The kilovoltage used 
was 180, generated either by a mechanically 
rectifying or kenetron tube machine, using 
The 
average time which elapsed between the ap- 
of the 


a 0.5 or O.8 mm. copper filtration. 


and the 
operation or radiation can be seen by refer- 


pearance first symptom 

ring to Table IV, which obviously presents 

the fact that the longer the time between 

appearance of the first symptom and opera- 

tion or radiation, the more are the patients 

exposed to recurrences and metastases or 
po 


inoperabilitv. In some cases, they have 
hidden their condition for two or three vears 
before going for proper treatment. In 


about 10 per cent of the inoperable cases, it 


could be assumed that rough manipulation 


and squeezing, massage and rubbing (some- 


times upon advice) may have been condu- 
cive to the spread of the disease. and thus 
the death of the patient. On the other hand, 
biopsies. if done carefully, apparently will 


not further the spread of the disease. I 


prefer the cautery knife, to avoid direct 
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«RESULTS 





Well over 3 years Well over 5 years 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


6o0f 7 86% | 3of 4 | 15% 
lof 5 2% | Oof 5 | 0% 
Tof 12 | 58% 3of 9 | 33% 
28 of 33 85% | Wof 13 | 73% | 
34 of 102 33% llof 48 | 23% | 
34 0f 58 59% | 130f 36 | 36% | 
Sof 5 100% 4of 4 100% 
108 of 210 52% | 410f110 | 37e% 


implantation of living cancer cells. More 
than half the patients in the author’s series 
(62 per cent) visited their physician upon 
noticing the tumor. Of the 210, 16 per 
cent had pain as their first symptom, and 17 
per cent could refer to an injury previously 
received. The remainder (5 per cent) no- 
ticed either blood, a mole, a pimple, or a 
rash around the nipple. Seventy-one (34 
per cent) were between the ages of 41 and 
50; 25 per cent were between 31 and 40. 
In the histologic classification, six differ- 
ent types of cancer are represented: the 
others are pronounced without further de- 
tail to be cancer. If a specimen was not 
obtained, the case was obviously inoperable, 
and did not leave any doubt as to the diag- 
nosis. Of the five early cases, which re- 
ceived only x-ray treatment, one did not 
have a microscopic diagnosis but was pro- 
Of 


the inoperable and recurrent cases, 77 had 


nounced cancer by several surgeons. 


symptoms of metastasis (29 per cent to 
hone, 7 per cent to skin, 23 per cent to lungs. 
5 per cent to the other breast, 1 per cent to 
the liver, and generalized metastasis, 35 per 
Most recurrences occurred in the first 
Of the 210 cases, 147 were 
Of 104 


cent). 
few months. 
received 2 


operated on. these, 


radical Halstead, and 43, a simple mastec- 
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tomy. It is interesting to note that the ratio 
of partial operations is highest in the group 
of recurrent cases. The longest period be- 
tween operation and recurrence was 18 
years. The five cases which were primarily 
operable, had, as contra-indications to the 
operation, heart disease in four cases, and 
kidney disease in one. In the statistics, the 
cases which were not heard from again, are 
registered as “dead” from the time of the 
last communication. Of the cases marked 
“dead,” 10 died of intercurrent diseases, and 
did not show any symptoms from their can- 
cer at the time of death. 

Pfahler, in his report on results of radia- 
tion therapy in 1,002 cases, has shown the 
superiority of the combined method of 
operation with irradiation in the cases with 
and without involvement in the glands. His 
percentage of three- and five-year end-re- 
sults range with the best ever obtained, and 
bespeak the superiority of the tangential 
method. His results are, in the pre-opera- 
tive group, as follows: 62 per cent in 3 
years, 50 per cent in 5 years; in post-opera- 
tive cases, 63 per cent in 3-year results, and 
55 per cent in the 5-year; in the recurrent 
cases, 37 per cent in the 3-year results, and 
17 per cent in the 5-year; in inoperable 
cases, 42 per cent in the 3-year, and 30 per 
cent in the 5-year; in primarily operable 


cases, 88 per cent in 3-year, and 82 per cent 
in the 5-year results, with a grand total of 
50 per cent in 3-year, and 36 per cent in 3- 
year cases. 

In my report, I have not subdivided the 
groups as Pfahler has done, as the number 
of my cases is too small to express the sub- 
divisions in percentages. However, com- 
parison of my statistics with his shows a 
similarity gratifying to me. I also refer to 
the articles of Pfahler and Portmann for 
references to the literature and comparative 
figures. 


CONCLUSIONS 


It appears that a combination of radiation 
and operation offers, at present, the best re- 
sults in the treatment of carcinoma of the 
breast. 

The tangential method of irradiation, 
with the two-field (Holfelder’s) method, or 
three-field (author’s) method, has consider- 
able advantage over the direct methods. 

Although a greater uniformity and stan- 
dardization of the different methods of 
treatment is to be desired, it must be remem- 
bered that, in order to obtain the best re- 
sults, each case must be studied individually, 
and only long experience and diligence will 
lead the way to accomplishment. 


PLEURAL CALCIFICATION 


CALCIFICATION OF THE ENTIRE PARIETAL PLEURA, WITH REPORT OF A CASE 


3y HAROLD A. HILL, M.D., New Haven, Connecticut 


ALCIFICATION of localized patches 
of pleura is not uncommon and a 
number of cases have been reported. 
Calcification of the entire parietal pleura, 
with the co-existence of a lesion partially 
destroying three ribs and three vertebrie, 
constitutes a sufficiently rare pathologic and 
roentgenologic picture to warrant a report 


CASE REPORT 


A. R., aged 62 years, white, female, entered 
the surgical service of the University of Cal- 
fornia Hospital in July, 1931, complaining of 
marked dyspnea, paralysis of both legs, and 
loss of sphincter control. The family and 
past history contribute nothing of value. 

Present Illness About fifteen years ago 
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Fig. 1. Postero-anterior view Fig. 2. Postero-anterior view Fig. 3. Lateral view with spine 
with usual lung technic. (See with spine technic. This shows technic, demonstrating the “foot- 
text.) the marked pleural calcification ball-shaped” outline of the calci- 


and the changes in the ribs and 


vertebre. 


while working in a laundry the patient was 
attacked suddenly with severe dyspnea. She 
was unable to work for four months, during 
which time she had orthopnea and moderate 
ankle edema. After returning to work she had 
no complaints for the ensuing eight years. 
She was unable to recall the manner or time 
of onset of her present dyspnea. She has 
never been troubled with cough, hemoptysis. 
or chest pain. 

In 1924 she became aware of hypoesthesia 
in both feet, which gradually progressed up- 
ward. Since 1925 she has been a complete 
invalid due to a spastic paralysis of both legs, 
accompanied by weakness of the abdominal 
muscles and complete anesthesia up to the 
umbilicus. She began to lose sphincter control 
early in 1926. There has been little progres- 
sion of her symptoms during the last five 
years. 

Physical old, 
emaciated woman, propped up in bed and 
The thorax was emphy- 


examination disclosed an 
markedly dyspneic. 
sematous and asymmetrical, with a marked 
fullness on the left side. On this side expan- 
sion and fremitus were absent, percussion was 
flat, and the breath sounds were inaudible. 
The right side gave the usual signs of emphy- 
sema. The heart was displaced to the right. 


fied pleura. 


On the left side posteriorly there was a com- 
pressible, non-tender swelling extending from 
the level of the sixth to the twelfth dorsal 
vertebra. There was a marked kyphos of the 
dorsal spine and a marked scoliosis to the 
right around the above-mentioned mass. 

Neurologic examination revealed a complete 
spastic paralysis of both legs, partial paralysis 
of the abdominal muscles, complete anesthesia 
from the tenth dorsal 
complete loss of bladder and rectal control, 
absent abdominal and left Achilles reflexes, 
and a bilateral positive Babinski. 

The blood, urine, and spinal fluid examina- 
tions, including blood and spinal fluid Wasser- 


segment downward, 


mann tests, were negative. 

Roentgenologic examination with the usual 
lung technic revealed a dense, sharply outlined 
shadow obliterating almost the entire left lung 
field, with displacement of the heart to the 
right (Fig. 1). Films made with a more pene- 
trating technic showed the density of the left 
half of the chest to be due to a large, oval. 
heavily calcified sheil showing no_ internal 
structure whatever (Fig. 2). The left eighth, 
ninth, and tenth ribs appeared to be destroyed 
for a distance of three or four inches lateral 
to the spine. The left seventh and eleventh 
ribs showed pressure defects on their lower 
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and upper edges, respectively. The left halves 
of the eighth, ninth, and tenth dorsal vertebral 
bodies, pedicles and laminz, were seen to be 
destroyed. The spine was angled to the right 
at this level (Fig. 3). 

These findings somewhat suggest an old, 
rather unusual Pott’s disease of the dorsal 
spine, with partial necrosis of three ribs and 
an extensive calcification of the pleura. The 
ragged appearance of the edges of the de- 
stroyed bones, together with the peripheral 
type of calcification of the involved pleura, 
was considered as best to be explained by a 
diagnosis of a tuberculous lesion. One roent- 
genologist considered it as a chondroma arising 
from a rib and destroying other ribs and ver- 
tebre by pressure. The possibility of a calci- 
fied endothelioma was also considered. 

A dorsal laminectomy, with decompression, 
was done by Dr. H. Fleming on July 16, 1931. 
The operator saw what he thought to be tumor 
tissue surrounding but not involving the spinal 
cord and connected with the large tumor in 
the left chest. He decompressed the spinal 
cord but did not attempt to remove the tumor. 
The patient made an uneventful recovery 
from her operation but died on Aug. 30, 1931, 
from what was clinically diagnosed as a hypo- 
static bronchopneumonia of the right side. 

An autopsy, performed by Dr. L. W. Buck, 
showed congestion, edema, and_ broncho- 
pneumonia of the right lung. The entire left 
parietal pleura was thickened to from 1 to 2 
cm., and so calcified that on removal it re- 
sembled a large football. The calcified mass 
was closely adherent to the eighth, ninth, and 
tenth ribs, whose posterior two or three inches 
had been destroyed, and to the eighth, ninth, 
and tenth dorsal vertebree, which had been al- 
most entirely eaten away by the necrosing 
process. The calcified shell contained about 
a thousand c.c. of serous fluid and a small 
fibrous mass which represented the left lung. 
It was about 6x3 cm. and consisted of a few 
remnants of lung tissue and hyalinized scar 
tissue. This mass was covered by thickened 
pleura but it had not been calcified. At the 
level of the destroyed vertebrae there was a 
scoliosis of the spine to the right, causing 
compression of the cord, which was further 





encroached upon by the diseased meninges, 
the latter being markedly thickened by an in- 
flammatory fibrosis. The appearance of the 
entire lesion suggested an old tuberculous 
process. A guinea pig inoculated with the 
contents of the calcified shell developed tu- 
berculosis. 


REVIEW OF THE LITERATURE 


Pleural calcification has been recognized 
and reported since the middle of the eight- 
eenth century, when Morgagni and other 
early anatomists discovered this condition 
during the course of various necropsies (8). 
From that time until the beginning of the 
last decade approximately fifty cases were 
reported, a number of them being reviewed 
by Tuffier in 1907 (30). Since 1922, how- 
ever, at least double the foregoing number, 
or about a hundred cases, have been re- 
ported by approximately thirty authors. 
Several more or less complete discussions 
of the subject of pleural calcification have 
been published (3, 5, 8, 17, 23, 25, 30, 32). 
No important contribution concerning this 
topic has appeared in the American roent- 
genologic literature. 

Practically all of the cases reported prior 
to 1920 were discovered at postmortem ex- 
aminations. Pleural calcification has been 
disclosed much more frequently, especially 
in the living, during the last decade, be- 
cause of the following three factors: 

(1) The marked advances made in the 
field of roentgenology; (2) the increasing 
frequency of surgical intervention in ab- 
normal thoracic conditions; (3) the in- 
creased incidence as a result of chest inju- 
ries sustained during the late World War. 


INCIDENCE 


The recorded incidence of pleural calci- 
fication varies with the type of material 
examined and the kind of examination. It 
is naturally higher when the basis of calcula- 
tion is the number of roentgenologic chest 
examinations, than when it is the total num- 
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ber of chests examined, some with and some 
without the help of the x-ray. Behrendt 
(3), working with war veterans who had 
either received gunshot injuries to the chest 
or who had acquired a pleurisy from undue 
exposure plus fatigue, reported 11 in &86 
cases fluoroscopically examined, or 1.2 per 
In 1,845 chest examinations, Ulrich 
In- 


cent. 
(31) found 16 cases, or 0.87 per cent. 
cluded in his series, however, were five cases 
of gunshot wounds of the chest. The inci- 
dence when based upon the number of chest 
examinations in a general clinic is about 
0.2 per cent. as the following figures show: 
Pritchard (25), eight cases in 7,000 exam- 
inations, or 0.12 per cent; Velde (33), eight 
cases in 4,500 examinations, or 0.18 per 
cent; Oldenburg (23), six cases in 3,000 
examinations, or 0.2 per cent, and Lippmann 
(22), three cases in 1,660 examinations, or 
0.18 per cent. 

In the cases so far reported about two- 
Salter (26) 
case in a_ six-year-old boy; 
The 


average age when a diagnosis was made at 


thirds have occurred in men. 
rey irted a 
Goullioud (10) in a patient of 8&1. 


necropsy was considerably greater than it 
has been since roentgenology and surgery 
have made the diagnosis possible in the liv- 
ing. At present 40 is the average age when 
the condition is discovered. As a corollary, 
the interval between the onset of a pleural 
disorder and the observation of calcifica- 
(21), 


when operating on a pyopneumothorax four 


tion has been reduced. Levijveld 
months after pneumonia, found the walls 
of a sacculated pleural empyema studded 
with calcified plaques. The majority of in- 
vestigators have found the interval to vary 
in most cases between ten and twenty years. 
In this respect. the present case is found at 


the mean, or fifteen vears. 
ETIOLOGY 


There has been considerable controversy 


as to the part played by tuberculosis in the 


origin of pleural calcification. Pritehard 
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(25) states that, “the clinical history of the 
case suggests that most of the pleural calci- 
fications are probably not due to the action 
of tubercle bacilli.” This opinion has been 
held by several other authors (5, 6, 11, 21, 
27). Still others (20, 31, 32) have stated 
that tuberculosis, as a cause for the deposi- 
tion of calcium salts on the pleura, is of only 
minor importance. However, several re- 
cent authors, who have made some of the 
more important contributions to the litera- 
ture of this topic (3, 8, 17, 23), have been 
very emphatic in stating that tuberculosis is 
an important etiologic agent. 

In 126 reported cases, mention has been 
made of a proven or probable causative fac- 
tor. In 24 of these, tuberculosis was def- 
initely diagnosed either by sputum examina- 
tion, positive roentgenologic evidence, or by 
necropsy. A tentative diagnosis of tuber- 
culosis was made but not proven in 10 other 
cases. 

Twenty-eight cases, about one-fourth of 
the total number of reported cases, were 
secondary to a traumatic hemothorax, due 
to a gunshot or stab wound in the chest. 
These reports, however, have been published 
almost exclusively within the last four years 
(3, 8, 9, 17, 20, 25, 31, 33 have published 
5, 1, 2, 5, 4, 1, 5, and 2 cases, respectively). 

In a relatively large number of the re- 
mainder of the reported cases, no history of 
any preceding pulmonic or pleural illness 
was elicited. In others, it was found that 
there had occurred in the preceding years 
a pleurisy or an empyema, the latter fre- 
quently the result of a pneumonia. It 
seems likely that tuberculosis has been the 
main etiologic factor in many other cases 
in which this diagnosis has not been proven. 
due to the difficulty of establishing the cause 
by ordinary methods. In confirmation of 
this opinion, the problem of the present case 
is offered. Although tuberculosis was sug- 
gested as the probable cause, from the roent- 


genologic appearance of the spine, the opera- 
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tive findings were opposed to this, and the 
presence of tubercle bacilli was proven only 
after the inoculation of a guinea pig with 
contents of the pleural cavity. 


EVOLUTION OF LESION 


The process whereby calcium salts are de- 
posited on, or in, the pleura has been thor- 
oughly discussed (3, 5, 6, 12, 17, 32, 33). 
There are still several controversial points, 
such as the effect of an altered blood supply, 
or blood chemistry (2, 3, 12, 25), or the 
possibility of an endocrine factor (32). 
Nevertheless, there is a general agreement 
on the main points of the process. The 
presence in the pleural cavity of some san- 
guineous or infectious irritant causes the 
vitality of a small or large area of the pleura 
to be lowered. This results in a deficient 
metabolism of the involved tissues. The 
center of the mal-nourished or necrotic area 
becomes poor in cellular elements and ves- 
sels, but rich in collagenic fibers. As this 
process spreads out from the center the 
fibrous tissues, by hyaline degeneration, 
assume the characteristics of a tissue phys- 
ically analogous to cartilage. It is in this 
tissue that the deposition of calcium salts 
occurs—the process rarely goes on to form 
true Osseous tissue. 

Microscopic study of sections of tissue 
from the pleura of the case herewith re- 
ported illustrates well the different stages 
in the formation of pleural calcification. It 
shows scattered throughout an edematous, 
fibrous tissue numerous spherical bluish- 
gray bodies of from 2 to 30 micra, sur- 
rounded by hyalinized areas of variable ex- 
tent. 


EXTENT OF LESIONS 


The calcium deposits take variable gross 
forms, from that of a small spot to a shell 
enclosing the entire lung. Several cases of 
the latter have been reported (3, 8, 21, 25, 
30, 31), but the process has been less marked 
than in the present case, in which the aver 





age thickness of the calcified pleura was 2 


centimeters. 

Accompanying the pleural calcification 
there have been four cases reported in which 
the lung was markedly compressed and car- 
nified (15, 26, 28, 34). As in the present 
case, this discovery was made at autopsy. 
Hammer (11) reported a case with tuber- 
culous caries of the third and fourth verte- 
bre and an extensive tuberculous involve- 
ment of the lung. Unlike the case here re- 
ported, however, there were only a few 
small calcified pleural shadows present. The 
third and fourth ribs were partially necrosed 
in a case reported by Sweet (29) but there 
was no involvement of the vertebrz and the 
calcification was not as marked as that 
found in the case herewith reported. 


CLINICAL FINDINGS 


The complaints of the patient have always 
been comparable to the extent of the lesion; 
accordingly, the majority have had neither 
symptoms nor signs at the time the presence 
of calcification was discovered. With an 
extensive process the patients presented the 
usual respiratory triad of dyspnea, cough, 
and pain. The physical findings in the more 
extensive cases have been an asymmetrical 
thorax, displacement of the mediastinal con- 
tents, immobility on the atfected side, a dull 
or flat percussion note, and diminished or 
absent breath sounds. In other words, the 
clinical picture is that which is frequently 
found with a large pleural effusion, a mas- 
sive consolidation, or a large pulmonary or 


pleural tumor or cyst. 
ROENTGENOLOGIC FINDINGS 


Due to the advancements made in the 
practice of roentgenology in the past tew 
vears, the discovery in the living of pleural 
calcification has become increasingly more 
frequent. “The findings on a roentgenologic 
study depend upon the extent of the patho 
logic process present, lhe deeply Opaque 


shadows due to the calcification of the 
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pleura have been rather arbitrarily divided 
on the basis of size into the following three 
groups: 

(a) Platelets or spots from 1 mm. to 2 
cm. in diameter, usually multiple and irreg- 
ularly distributed over a small or large por- 
tion of the pleura. 

(b) Plaques, almost always single, most 
frequently found in the posterior inferior 
thorax as circular shadows with a sharp, 
uneven border or as an irregular rectangular 
shadow with its vertical axis parallel to or 
coincident with the posterior axillary line. 

(c) Shells, formed by the calcification 
of the entire pleura or the walls of a large 
hematoma or encapsulated empyema. 

Calcification of the interlobar pleura is 
quite rare, having been reported in but two 
instances (1, 8). Likewise, calcification of 
other portions of the visceral pleura is most 
unusual. 

Fluoroscopic examination in the different 
planes of the thorax has been of consider- 
able value in making a diagnosis, especially 
in those cases in which the calcified areas 
were relatively small. It should be empha- 
sized that not infrequently the presence of 
calcification will not be suspected unless 
roentgenograms are made with an exposure 
at least as penetrating as that used for the 
dorsal vertebra. This was proven in the 
present case, in which the films made to 
show the lung markings suggested the pres- 
ence of a large pleural effusion, whereas 
those made with a technic to show the dorsal 
spine revealed the calcification of the pleura. 


DIFFERENTIAL DIAGNOSIS 


The history and physical findings are not 
diagnostic; therefore, accurate roentgen- 
ologic interpretation gives the greatest hope 
for the proper diagnosis of this condition 
during the life of the patient. 

Pleural calcification in the form of small 
specks or spots must be distinguished from 
pneumonoconiosis, from calcification occur- 
ring in tuberculous lesions of the lungs and 
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in tumors, and from Virchow’s 
metastases.” All of these are within the 
lung proper—deep to the pleura. The 
knowledge that pleural calcification is rarely 
of bilateral distribution is extremely helpful 
in making the differentiation. 


“cc . 
calcium 


Plaques of moderate size and small shells 
may be confused with a calcified tuberculous 
cavity, an echinococcus or dermoid cyst or 
cysts, and with calcified portions of pulmo- 
nary or pleural tumors. In reaching a diag- 
nosis when the entire parietal pleura is calci- 
fied, one has to exclude a large pleural effu- 
sion, an acute or chronic inflammatory pro- 
cess involving all of one lung, a_ huge 
bronchogenic tumor, a chondroma (13, 14), 
or a large pleural tumor such as an endo- 
thelioma (16). Freeman (7) reported a 
diffuse endothelioma involving the entire 
pleura, with necrosis of several ribs and a 
clinical picture simulating a spinal cord 
tumor. The presence of a calcified pleura 
in the present case, which in several other 
respects was identical with the case Freeman 
reported, was of diagnostic significance since 
pleural endotheliomas are rarely calcified. 

If one thinks of the possibility of pleural 
calcification, a correlation of the history and 
physical findings with the roentgenologic 
evidence will make the differential diagnosis 
comparatively simple in most instances. 
However, it would be impossible to dis- 
tinguish between an extensive pleural calci- 
fication, such as was found in the present 
case, and the calcification of a huge lung 
cavity. Though cases with cavities occupy- 
ing all of one lung are extremely rare, re- 
ports of such are to be found in the litera- 
ture (4, 18, 24). 

The attempts to remove calcified pleural 
plaques have been infrequent (8, 10, 21, 27, 
29, 30). The question of their resection 
in the future is one for the thoracic sur- 
geons, as is also that of the use of thora- 
coscopy to obtain confirmatory evidence of 
their presence. 
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SUMMARY 


The clinical, roentgenologic, and patho- 
logic findings of an interesting case of calci- 
fication of the entire left parietal pleura are 
presented. 

From the literature it is shown that the 
incidence of pleural calcification is about 0.2 
per cent. The etiologic factors are tuber- 
culosis, hemothorax, pleurisy, and empyema. 
The average time between the original ill- 
ness and the finding of the calcification is 
fifteen years. 

The roentgenologic differential diagnosis 
is discussed. 

The importance of films with a more 
penetrating technic than is usual for the 
lung is emphasized. 
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THE EFFECT OF X-RAYS ON THE VITAMIN B CONTENT OF 
WHEAT SEEDLINGS 
By KANEMATSU SUGIURA, D.M.Sc., New York City 


From the Huntington Fund for Cancer Research and the Harriman Research Fund, 
Memorial Hospital, New York 


ECENTLY Cattell (1) demonstrated 

that wheat seedlings were relatively 

sensitive to the action of x-rays and 
that less than a threshold erythema dose re- 
duced the growth of the roots to half the 
normal length. This raised the question as 
to whether this action of the x-rays might 
not be due to the destruction or alteration of 
certain chemical substances within the seeds 
essential to plant growth. 

As a preliminary study, we have deter- 
mined the extent of the injurious action of 
x-rays on the growth-promoting Vitamin B 
of the wheat seeds. Because of the occur- 
rence of Vitamin B in relatively large 
amounts in seed embryos it would seem like- 
ly that this vitamin plays a part in the nor- 
mal growth of the plant; but whether it is 
equally essential to the life of the chlor- 
ophyl-bearing plants as to that of animals is 
not vet well established. 

Experimental Procedure. — In dealing 
with a substance as rich in Vitamin B as 
wheat seeds it was necessary to take certain 
precautions to guard against error in the 
interpretation of results. Thus it was quite 
possible that although 
centage of the vitamin may have been de- 
a sufficient amount 


a considerable per- 


stroyed by the x-rays, 


remained uninjured to provide normal 
growth when an excess of the wheat was 
added to 
animals. 


determination of the minimal 


the diet of 


We have, therefore, 


the experimental 
included a 
wheat seed 
content in the diet necessary for normal 
growth. 

Young albino rats, about 28 days old, 
were fed upon our incomplete synthetic diet 
(2) consisting of casein 22, starch 43, cane 
sugar 10, agar-agar 2, butter fat 20, and salt 


mixture 3 per cent for from two to three 


weeks in order to establish an equilibrium 
Distilled water was given 
When the animals 
became unable to grow or nearly so, on this 


in body weight. 
ad libitum in every case. 


diet, they were changed to a ration contain- 
ing 3, 6, or 9 per cent of powdered wheat 
seeds, the amount of seeds replacing an 
equivalent amount of starch in the diet. In- 
dividual animals consumed about four 
grams of the ration daily. 
we used during the 1930-1931 experiments 


The wheat seeds 


were obtained from the South Dakota Agri- 
cultural [-xperimental Station. The variety 
is known as “Kota,” No. 1184, 1927 Crop 

The results of these experiments indicated 
that 6 per cent of wheat seed content in our 
purified artificial diet seemed to be sufficient 
to promote normal growth in young albino 
rats during the experimental periods of 
from 30 to 60 days. The failure of some 
individual animals to maintain the normal 
rate of growth was partly due to a differ- 
ence in their own Vitamin B requirement 
and not to possible toxic substances present 
in the wheat seeds. The average daily gain 
in body weight of 15 young rats (three sets 
of experiments ) 0.62 to 2.4 
This figure of average daily gain 


was from 
grams. 
was nearly identical with that obtained from 
feeding young rats with a purified artificial 
diet containing 2 per cent of brewer’s yeast 
as a source of growth-promoting Vitamin 
BZ): 

conclude that wheat seed is not as rich a 


From the comparison, one may 


source of Vitamin B as yeast. 

Action of N-rays on Dry Wheat Seeds.— 
About fifty grams of dry wheat seeds were 
placed in a large Petri dish (diameter, 13 
cm.) and subjected to the radiation from a 
standard water-cooled Coolidge x-ray tube 


200 K.V., 


under the following conditions: 
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10 :ma., no filter, time of exposure four 2.5- 
hour periods within one day, a distance of 
43 cm. from the target. Under these con- 
ditions the seeds received a total of about 
120,000 roentgens. 


was 0.84 gram, while those fed upon a syn- 
thetic diet containing 6 per cent of non- 
irradiated wheat seeds showed the average 
daily gain of 1.53 grams. This indicated 
that the heavy doses of x-rays had a dis- 
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Chart I. Curves showing the retarded growth of young albino rats fed 
upon a synthetic diet, consisting of casein 22, starch 43, cane sugar 10, agar-agar 
2, butter fat 20, salt mixture 3, and irradiated wheat seeds, 6 per cent. At the 
point marked by the arrow (7) a Vitamin B-deficient diet was changed to 


the above diet. 


The broken line indicates the average growth curve of rats fed on a synthetic 
diet containing 6 per cent of non-irradiated wheat seeds as a source of Vitamin 


When the young rats became unable to 
grow after being restricted to a diet de- 
ficient in Vitamin B they were fed with a 
ration containing 6 per cent of the powdered 
irradiated wheat seeds, the feeding being 
continued for a period of 35 days. The 
results obtained from this experiment are 
shown in Chart I. 

It is evident that the young rats were able 
to grow but that the rate of growth was re- 
tarded. The average daily body growth 


tinctly injurious action upon the growth- 
promoting Vitamin B in wheat seeds. 

It is interesting to note that when these 
irradiated seeds were planted in soil in pots 
and kept on the roof during a warm month 
(June, 1930), they grew only about 2.5 em. 
in height in two weeks, while the control 
seeds grew about 15.2 centimeters. In the 
irradiated seeds, the sheath was quite pithy 
compared with the controls. ‘There was a 
marked inhibition of growth as to the size 
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of plant developing from the irradiated 
wheat seeds, but the quantity of x-rays used 
was still insufficient to prevent germination 
and some subsequent growth. 

We repeated these experiments with 
another batch of irradiated dry wheat seeds, 
prepared under physical conditions similar to 
those of the preceding experiment. Young 
rats, 30 days old, were first maintained on 
our incomplete synthetic diet for 14 days, 
after which those rats which had ceased to 
grow, or nearly so, were transferred to 
another ration, similar, but containing 6 per 
cent of irradiated seeds. The results of this 
experiment are given in Table I. 


TABLE I.—RESULTS OF FEEDING RATS WITH 
A SYNTHETIC DIET CONTAINING 6 PER 
CENT OF IRRADIATED WHEAT SEEDS 
AS A SOURCE OF VITAMIN B 














| | Average 
Initial | Final | daily body 
| Rat No. |body weight /body weight growth 
(gm.) (gm.) | (gm.) 
16580 @ | 42 | 80 0.95 

| 6581 3 40 89 1.22 

| 6582 ¢ 42 75 0.82 

| 6583 3 | 46 | 52 0.15 

| 6584 Q 38 | 79 =| ~=«1.02 

| 6585 9 39 77 0.95 

| Average 0.85 

| | 














The above data showed that young rats 
fed on the synthetic diet containing the irra- 
diated wheat seeds grew at about half of the 
normal rate during the experimental period 
of 40 days. 

Action of X-rays on Wheat Embryos.— 
It is now known that wheat embryos are 
particularly rich in the growth-promoting 
Vitamin B. The outer seed coats contain 
much less of this important food factor, 
while the endosperm contains an extremely 
small amount of it. Like enzymes, the vita- 
mins are more sensitive to physical agents, 
such as heat and ultra-violet radiation, when 
wet than when dry. If this assumption 
holds true for the other types of physical 
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agents, we may expect to obtain a much 
higher percentage of Vitamin B destruction 
by irradiating the wet seeds with x-rays, 1.€., 
not only “wet” but physiologically active- 
“growing” instead of in the resting state. 

As in the case of the preceding experi- 
ments, we first determined the approximate 
minimum wheat embryo content necessary 
for normal growth of young albino rats. 
The dry seeds were carefully washed in dis- 
tilled water and left soaking in it for 3.5 
hours at from 25 to 26° C. Then they were 
planted in large moist chambers, with moist 
filter paper at the bottom, where they were 
allowed to germinate 24 hours in the dark 
at from 25 to 26° C. At the end of this 
period the newly germinated embryonic tis- 
sues (germ, sheath, shoot, and roots)* were 
separated from the swollen seeds with small 
forceps. These wheat embryos were dried 
at room temperature in a vacuum desiccator 
containing CaCl.-NaOH for about four 
days. The dried embryos were then pulver- 
ized in a mortar and kept in a closed bottle 
until used. 

Young rats were placed on the Vitamin 
B-deficient diet mentioned before, and, 
when their body growth ceased, or nearly 
so, they were fed on a synthetic diet con- 
taining 0.5, 1.0, 2.0, or 3.0 per cent of pul- 
The results of 
these feeding experiments showed that 1 per 
cent of wheat embryo content in the syn- 
thetic diet was sufficient to promote normal 
growth in young animals. The average daily 
gain in body weight of 10 young male rats 
(2 sets of experiments) on a ration contain- 
ing 1.0 per cent of wheat embryo was 1.76 
grams (Chart II). 

In preparing an experiment with irra- 
diated wheat embryos, the following gen- 
eral technic was employed. Wet seeds were 
allowed to germinate as before and_ sub- 
jected to the radiation from a_ standard 
water-cooled Coolidge x-ray tube under the 


verized wheat embryos. 


1For convenience, they are designated in the present pa- 
per as “‘wheat embryos.” 
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following conditions: 200 K.V., 30 ma., 
no filter, 43 cm. distance, and 2 hours’ ex- 
posure. Under these conditions the seed- 
lings received a total of about 60,000 roent- 


gens. Then the embryos were dissected 
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represents the normal growth curve of 
young rats fed with a synthetic diet contain- 
ing 1 per cent of non-irradiated wheat 
embryos. 

It is evident from the results shown in 
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Chart II. 


The continuous lines represent the growth curves of young albino 


rats fed upon a synthetic diet containing 1 per cent of the irradiated wheat 


embryos as only source of Vitamin B. 


Note that growth ceases on this ration, 


but the animals remain at about the same weight for extended periods. 
The broken line is a curve of normal growth of male rats fed on a synthetic 
diet containing 1 per cent of non-irradiated wheat embryos. 


from the seeds within a few hours after 
irradiation and dehydrated as before. 
Preliminary feeding experiments with 
young rats indicated that a synthetic diet 
containing 1 per cent of the irradiated wheat 
embryos as the only source of Vitamin B 
failed to induce growth in these animals 
(Chart II). The broken line in Chart II 





Chart II that the growth-promoting Vita- 
min B in wheat embryos was almost com- 
pletely destroyed by the heavy doses of 
x-rays. As in the case of the irradiated dry 
seeds, when these irradiated wet germinated 
seeds were planted in soil in pots and kept 
on the roof during a warm month (June, 
1930), they grew about 4.5 cm. in height in 
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two weeks. On the other hand, the control 
seeds in the same period of time grew about 
16.5 cm. in height. 
the control seedlings continued growth and 
developed foliage, but those from the irra- 


The young plants from 
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edly affected but not completely destroyed 
by the amount of x-radiation administered, 
Upon this ration, the growth of animals 
was about one-fifth of the normal rate dur- 
ing the experimental period of 21 days, 
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Chart III. 

















Curves showing the retarded growth of young albino rats fed 


upon a synthetic diet containing 6 per cent of the irradiated wheat embryos 


as the only source of Vitamin B. 


At the point marked by the arrow ( 4) a 


Vitamin B-deficient diet was changed to the above diet. 
The broken line is a curve of normal growth of male rats fed on a synthetic 
diet containing 1 per cent of non-irradiated wheat embryos. 


diated seedlings gradually stopped growing 
and soon died. 

In order to determine the extent of the 
Vitamin B destruction we next carried out 
a similar experiment with a diet containing 
6 per cent of the irradiated wheat embryos 
with the second irradiated lot. These re- 
sults are given in Chart III. 

As may be seen from the growth curves, 
the growth-promoting Vitamin B was mark- 


(On account of limited amounts of irra- 
diated wheat embryos available the experi- 
ment lasted for a relatively short period. ) 

The present study was extended with the 
third lot of irradiated and non-irradiated 
After 10 days of the Vita- 
min B-deficient feeding, the young rats were 


wheat embryos. 


given a ration containing 3 per cent of the 
irradiated wheat embryos and the feeding 
was continued for two weeks, after which 
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the rats were transferred to a ration con- 
taining 1 per cent of non-irradiated wheat 
embryos. These results are shown in Chart 
IV. They indicate that the effect of the 
growth-promoting Vitamin B in wheat em- 





Figure 1. 
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were irradiated two hours without filter the 
growth of the primary roots was reduced 
to about 18 per cent of the controls. 
(Primary roots at 48 hours after the time 
of irradiation were from 10 to 15 mm. in 








Cc 


Showing 13-day-old irradiated and non-irradiated wheat plants. 


The young plants from the control seedlings (4) show the leaves extended some 
distance beyond the sheath. The plants from germinated seedlings after receiving 
60,000 roentgens (B) developed to the stage where the first leat extended about 
12 mm. beyond the sheath, but those from the dry seeds, after receiving 120,000 
roentgens (C), developed to the stage where the first leaf extended about 2 mm. 


beyond the sheath or not at all. 


bryos is decreased very markedly by heavy 
doses of x-rays. 

In the following experiment we deter- 
mined the effect of reduced amounts of 
X-rays upon the growth-promoting Vitamin 
B. Thus the wet germinated wheat seeds 
Were irradiated under the following condi- 
tions: 200 K.V., 30 ma., 0.9 mm. copper 
filter, 43 cm. distance, and 5 minutes’ ex- 
posure. Under these conditions the seed- 
lings received a total of about 300 roent- 
gens. The growth of the primary roots in 
48 hours in the moist chamber was reduced 
to about 72 per cent of the controls; on the 


other hand, when the wet germinated seeds 





length, while the control roots grew from 
70 to 80 millimeters. ) 

The embryos were dissected from the 
irradiated seedlings and dehydrated as be- 
fore. A feeding experiment was made with 
a synthetic diet containing 1 per cent of the 
irradiated wheat embryos and it was found 
that the growth of young rats was about 
half of the normal rate during the experi- 
mental period of 30 days. 

It may be of interest to mention that in 
the course of the investigation we dehy- 
drated normal and irradiated wheat coty- 
ledons in a vacuum desiccator containing 
CaCl.-NaOH and found that the normal 
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non-irradiated cotyledons gave dark brown 
coloration, while those heavily irradiated 
gave a straw yellow color in the dried prod- 


uct. This chemical change may be due in 


130 





RADIOLOGY 


seeds is much more sensitive to x-rays in 
the wet physiologically active state than in 
the dry dormant state. It was found that 
in the wet condition this vitamin was almost 
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Chart IV. The continuous line indicates the average growth curve of five 
rats fed on a synthetic diet containing irradiated or non-irradiated wheat em- 
bryos. At the point marked by the arrow (4) a Vitamin B-deficient diet was 
changed to a ration containing 3 per cent of the irradiated wheat embryos and 
at the point marked by the arrow ()°) this ration was changed to a ration 
containing 1 per cent of the non-irradiated wheat embryos. Note the marked 
increase in growth when given non-irradiated wheat embryos. 

The broken line indicates the average growth curve of rats fed on a synthetic 
diet containing 1 per cent of non-irradiated wheat embryos. 





part to an oxidation of organic matters of completely destroyed by heavy doses of 
the cotyledons. 


Discussion.—In comparing the results ob- 


x-rays, while in the dry condition, still 
larger doses caused less destruction. 

The water content of the 24-hour germi- 
nated wheat seeds was found to be as fol- 
Whole germinated seeds, 46 per 


tained from experiments with dry and wet 
germinated wheat seeds it will be noted that 


the growth-promoting Vitamin B in wheat lows: 








cet a 
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cent; embryos, 86 per cent. The water con- 
tent of the dry wheat seeds was 9.3 per cent. 

In order to see if there is any relationship 
between the Vitamin B content of wheat 


a total of about 120,000 roentgens. Then 
the control and irradiated seedlings were 
planted in soil in flower pots (12 seeds in 
each pot) and allowed to grow in a well 
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Chart V. Curves showing the growth of the plants of irradiated dry and 
wet germinated wheat seeds and controls. 


seed and the plant growth we carried out 
several plant growth experiments in March 
and April, 1932, using wheat seeds, “Kota” 
variety, 1931 crop.” The doses of x-rays 
used here were similar to those of the earlier 
experiments (1930). The germinated seed- 
lings were prepared as before and were irra- 
diated under the following conditions: 200 
K.V., 30 ma., no filter, 36 cm. distance and 
2 hours’ exposure. Under these conditions 
the seedlings received a total of about 
60,000 roentgens. At the same time the 
dry seeds were irradiated + hours, receiving 


*The author wishes to express his thanks to Dr. G. Failla, 
Dr. P. S. Henshaw, and Mrs. Edith H. Quimby for their co- 
operation and helpful suggestions during the course of the 
present study. 


ventilated and lighted room, the temperature 
of which was maintained at about 25° C. 
The irradiated dry wheat seeds as well as 
the controls were immersed in distilled 
water immediately after the irradiation for 
3 hours at 25° C. and then allowed to ger- 
minate 24 hours in moist chambers at about 
25° C. before they were planted in soi!. The 
results obtained from this experiment are 
shown in Chart V. Each point represents 
the average measurement of 35 or 36 plants. 

It is evident that the growth of irradiated 
dry and wet germinated wheat seeds was 
markedly reduced. It will be noted also 
that the irradiated seeds showed a reduc- 
tion of growth approximately proportional 











+40 


to the dose, the irradiated dry seeds with 
120,000 roentgens growing to about one- 
half the height of the seeds irradiated after 
germination with 60,000 roentgens (Chart 
V and Fig. 1). The development of the 
plants in each pot is fairly uniform. 
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12 mm., while each lateral root measured 
about 9 In both irradiated 
groups, each seed had one primary root and 
In the group irradiated 
after germination (dose 60,000 roentgens) 


millimeters. 
two lateral roots. 


the primary root measured about 6 mm., 
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Chart VI. Curves showing the growth of the plants of irradiated dry and 


wet germinated wheat seeds and controls. 


We 
another batch of irradiated wheat seeds pre- 


repeated these experiments with 
pared under physical conditions similar to 
those of the preceding experiment, and 
found that the absolute growth of the plants 
from the irradiated dry and wet germinated 
seeds was practically the same as that of the 
preceding experiment. 

On the fifteenth day the plants from the 
control and the irradiated wheat seeds were 
removed from the soil and examined. In 
the control group, each seed had one pri- 
and from four to six lateral 


mary root 


roots. he primary root measured about 





while each lateral root measured about 2 


millimeters. In the group irradiated dry 
(dose 120,000 roentgens) the primary root 
measured about 2 mm., while each lateral 
root measured 1 millimeter. This experi- 
ment was repeated and it was found that 
in the control group the primary root meas- 
ured about 50 mm., and each lateral root 
measured about 28 mm., while in the irradi- 
ated group the absolute growth of the roots 
was practically the same as that of the pre- 
ceding experiment. 


In order to secure further information 


concerning the radiosensitivity of the dry 
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and wet seeds, we made the following ex- 
periment: The germinated seedlings were 
prepared as before and were irradiated, to- 
gether with the dry seeds, under the fol- 
200 K.V., 30 ma., no 


filter, 36 cm. distance, and 2 hours’ expo- 


lowing conditions: 


sure. Under these conditions the wheat 
seeds received a total of about 60,000 roent- 
gens. Then the control and irradiated seed- 
lings were planted in soil. The irradiated 
dry seeds and the control seeds were soaked 
in distilled water for three hours and then 
allowed to germinate 24 hours in moist 
chambers at about 25° C. before they were 
planted in soil. The results obtained from 
this experiment are shown in Chart VI. 
Each point represents the average measure- 
ment of 36 plants. 

It will be seen that the daily growth of 
plants from the irradiated dry seeds was 
definitely below that of the irradiated ger- 
minated seedlings during the experimental 
period of 20 days, the former being about 
half the length of the latter. In other words, 
the drv and germinated wheat seeds are af- 
fected to a different degree by the same dose 
of x-rays. We repeated this experiment 
and found that the absolute growth of the 
plants from the irradiated dry and germi- 
nated seeds was practically the same as that 
of the preceding experiment. 

These results show that the effect on the 
irradiated dry seeds is essentially the same 
whether a dose of 60,000 roentgens or 120,- 
000 roentgens is used. Evidently, the doses 
used in these experiments are of greater in- 
tensity than is necessary to show the maxi- 
The rela- 
tive sensitivity of the dry and wet seeds in- 


mum growth changes observed. 


sofar as growth is concerned, cannot. be 
It is 
the general opinion, however, that the liv- 


determined from these experiments. 


ing substances in the wet physiologically 
active state are more sensitive to the de- 
structive action of physical agents than 
those in the dry, dormant state. 
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The foregoing experiments show that the 
growth of the plants from the irradiated dry 
wheat seeds was about half as much as from 
the irradiated wet germinated wheat seed- 
On the other 
hand, the Vitamin B content after irradia- 
tion appears to have been considerably dif- 


lings in both experiments. 


ferent—much greater in the case of the ir- 
radiated dry seeds than in the case of the 
irradiated wet germinated seedlings. It 
seems, therefore, quite probable that the 
growth-promoting Vitamin B is not neces- 
How- 


ever, if plant growth is dependent upon the 


sary for the nutrition of the plant. 


presence of the Vitamin B, such substance 
is still available in the irradiated germinated 
seeds since the destruction of the vitamin 
was not complete. 


SUMMARY 


1. The growth-promoting Vitamin B in 
dry wheat seeds was partially inactivated by 
( 120,- 
On the other hand, this 


heavy doses of unfiltered x-rays 
O00 roentgens ). 
important food accessory substance in wheat 
embryos was almost completely destroyed 
when wet germinated wheat seedlings were 
irradiated with one-half of the dose given 
to the dry seeds. 

2. Our experiments show that the wheat 
embryos contain abundant quantities of 
growth-promoting Vitamin B, but that the 
destruction of the major part of it does not 
prevent the growth of the seedling. 

3. The wheat seeds in the dry, dormant 


state are more sensitive to X-rays than 
those in the wet physiologically active state 
as regards the growth of the plants after 
irradiation when heavy doses of X-rays are 
used—over 60,000 roentgens. It ts known, 
however, that this relation is reversed when 
small doses of x-rays are used. 

The author wishes to acknowledge his 
indebtedness to Mr. Ware Cattell, for his 


suggestion of the problem, for supplving 








448 


materials for the investigation, and for his 
co-operation in the first part of the study. 
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DECHOLIN-SODIUM IN CHOLECYSTOGRAPHY 


By I. R. JANKELSON, M.D., and W. S. ALTMAN, M.D., Boston 
From the Gastro-intestinal Clinic and Roentgen Department, Beth Israel Hospital 


N a previous communication (1) the au- 
thors have shown that, with the aid of 
decholin-sodium, a satisfactory gall- 

bladder shadow may be obtained within 
three hours after the intravenous adminis- 
tration, or five hours after the oral adminis- 
tration of tetraiodophenolphthalein. Decho- 
lin-sodium can also be used safely accord- 
ing to the technic described in order to en- 
large the gall-bladder shadow produced by 
tetraiodophenolphthalein. In the absence of 
serious liver pathology, failure to demon- 
strate increase in size of the gall-bladder 
outline within 45 minutes after administra- 
tion of decholin-sodium is evidence that the 
gall bladder has lost its normal capacity to 
enlarge with the ingress of bile. 

The present communication is an analysis 
of 98 consecutive cases of cholecystography 
with the aid of decholin-sodium. The tech- 
nic used is as follows: The evening preced- 
ing the roentgen examination, the patient is 
given a light meal and two hours later the 
dye (tetraiodophenolphthalein) is given by 
mouth. If the patient is particularly dis- 
tressed, sodium bicarbonate may be taken. 
Ordinarily neither food nor liquids are 
given to the patient for the next 14 hours, 
until the roentgen plates are taken. Ten c.c. 
of 20 per cent decholin-sodium is adminis- 
tered intravenously whether or not the films 
taken 14 hours after the oral administration 
of the dye reveal the gall-bladder shadow. 
Further films taken 45 minutes la- 
ter. If the gall-bladder shadow is demon- 
strated on the films after the intravenous in- 


are 


jection of decholin-sodium, the patient is 
given a fat-protein meal and other films are 
taken two hours later. 

The radiographic technic used was 
worked out painstakingly so that all films in 
the individual case were taken with the same 
kilovolts peak, the same plate-target dis- 
tance, and the same length of exposure. 
Films were taken both in inspiration and ex- 
piration, the patient remaining in the same 
position on the table. 

The patients studied included those avail- 
able in a general hospital and out-patient 
department. In this group were patients 
with normal gall bladders, patients with defi- 
nite gall-bladder pathology, and a_ large 
group with indefinite digestive symptoms, in 
whom gall-bladder pathology had to be con- 
sidered. Patients with peptic ulcer, pyloric 
obstruction, or marked hyperacidity due to 
any cause were not included in this study, 
as these conditions frequently interfere with 
the normal filling of the gall bladder when 
the dye is administered orally. A few pa- 
tients vomited either soon or several hours 
after the administration of the tetraiodo- 
phenolphthalein and in these the tests were 
repeated or discarded for the purpose of this 
communication. A small number in whom 
the examination was incomplete or unsatis- 
factory had to be excluded from this study 
for technical reasons. 

We have encountered practically no un- 
toward effects from the intravenous injec- 
All the patients 
experience a bitter taste during or very soon 


tion of decholin-sodium. 
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after the injection, especially when the de- 
cholin-sodium is given rapidly. There is lit- 
tle or no complaint if the patient is fore- 
warned. If the decholin-sodium is intro- 
duced extraneous to the vein, there may be a 
local reaction, characterized by pain, red- 
ness, and swelling. A few of the patients 
have pain (never severe, and lasting only a 
few minutes) in the right upper quadrant 
soon after the intravenous injection. This 
reaction is encountered especially in those 
with gall-bladder pathology. If the decholin- 
sodium is injected too rapidly, nausea and 
vomiting of bile may ensue. At present we 
know of no contra-indications to the injec- 
tion of decholin-sodium except obstructive 
jaundice from any cause. 

The effect of decholin-sodium upon the 
normal gall bladder visualized to the roent- 
gen rays by tetraiodophenolphthalein is as 
follows: The size of the gall bladder in- 
creases to a variable extent, the density of 
the shadow usually becomes less, and its 
shape and position may be changed. The 
size of the gall bladder increases both in 
width and length. Since the degree of dis- 
tention shows a general tendency to depend 
upon the location of the gall bladder and va- 
ries with the individual, we have divided 
for the purpose of this study the situation 
and shape of the gall bladder into several 
groups. Group I consists of those in which 
the gall bladder lies parallel to the edge of 
the liver, partly enbedded within it. Such a 
gall bladder appears on the roentgen film as 
an oval organ with a tapering fundus, the 
body being the widest part of the gall blad- 
der. Group IT consists of gall bladders 
placed alongside the vertebral column, the 
neck only being embedded within the liver. 
These gall bladders appear pear-shaped, the 
widest portion being the dependent fundus. 
Group IT represents admixtures of both 
shapes and positions. The distensibility of 
the gall bladder is greatest in the pear- 
shaped organ, the enlargement appearing at 
the fundus. At the same time, the gall blad- 
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before and after 
Note the marked 


shadow 


Fig. 1. 
decholin-sodium administration. 
dilatation (xxx) of the gall bladder. 


Gall-bladder 


der becomes elongated, the neck region being 
frequently outlined. The oval gall bladder 
shows less distensibility. With these, how- 
ever, the body shows the greatest degree of 
dilatation, the neck rarely being outlined. 
The third group, intermediate in location, 
shows the least amount of distensibility and 
elongation. There is another small group 
which has been observed in which the dye- 
filled gall bladder is oval in shape and lies 
with its long axis horizontal, apparently em- 
bedded in the liver. After the administra- 
tion of decholin-sodium it becomes pear- 
shaped and changes its position so that the 
long axis is vertical. In this group the gall 
bladders show marked dilatation and elon- 
gation. Chart I presents the degree of dila- 
tation of the normal bladders on a scale of 
one to four crosses. Figure 1 demonstrates 
the dilatation of a gall bladder, vertical in 
position, 45 minutes after decholin-sodium. 
Figure 2 demonstrates the change in posi- 
tion of a gall bladder after decholin-sodium, 
and also a definite diverticulum of the gall 
bladder. Figure 3 demonstrates a marked 
degree of dilatation of the gall bladder 45 
minutes after the administration of decholin- 
sodium. Each figure is marked with corre- 
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Fig. 2. 
decholin-sodium administration. 
position of the gall bladder and the diverticulum 
after decholin-sodium. Dilatation of the gall bladder 
slight (x). 


after 


before and 
Note the change of 


Gall-bladder shadow 


sponding crosses to denote the scale of dis- 
tensibility. 

In a general way we may say that the size 
of the normal gall bladder varies with its 
contents much as does the urinary bladder, 
but, unlike the urinary bladder, the gall 
bladder has the power of concentration of its 
contents. It is on this power that we depend 
to visualize the gall bladder on roentgen 
plates after tetraiodophenolphthalein. As 
has been shown by Adlersberg (2), the in- 
jection of decholin-sodium causes an in- 
but the 
first the bile salts and water and retains 


creased choleresis, liver excretes 
within the body bile pigments and other 
salts, including tetraiodophenolphthalein, 
until all excessive bile salts are eliminated 
from the circulation. This fact explains the 
diminished density of the gall-bladder shad- 
ow following the decholin-sodium, the tet- 
raiodophenolphthalein within the gall blad- 
der being diluted by water and bile salts. In 
a few cases, however, we have observed an 
increase in the density of the shadow after 
decholin-sodium. This phenomenon so far 
remains unexplained, but we are raising a 
question as to whether or not it may denote 
some changes in the excretory function of 
the liver. 
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Gall-bladder shadow before and after 


Dilatation marked (xxxx). 


Fig. 3. 
decholin-sodium. 


A few cases have been encountered in 
which the gall bladder did not fill 14 hours 
after the oral administration of the dye, but 
filled well 45 minutes after the intravenous 
injection of decholin-sodium. These cases 
were classified as normal if the shadow was 
homogeneous in density, regular in outline. 
emptying and concentrating well after a 
fatty meal. None of these cases came to sur- 
gery or postmortem examination so that ab- 
solute verification was impossible. Two of 
these cases, however, were re-examined 
after the intravenous injection of the dve 
and showed normal filling, dilatation after 
decholin-sodium, and concentration after a 
fatty meal, thus confirming our diagnosis. 
The failure of the gall bladder to fill even 
after the injection of decholin-sodium does 
not justify an unqualified diagnosis of pa- 
thology within the gall bladder. However. 
if the same occurs after two or more at- 
tempts by the oral route, the diagnosis must 
be considered very seriously, providing the 
patient does not vomit the dye and there are 
no lesions within the gastro-intestinal tract. 

In this communication we will not analyze 
the significance of emptying and concentra- 
tion of the dye after the fatty meal. Suffice 
it to say that the significance of this response 
after a fatty meal is the same in cases in 
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os a Chart II. Pathologic gall bladders containing 
. ~ stones show no or little dilatability as compared with 
ae wae normal ones. Note one case of excessive dilatability 
an (xxxx). Transversely located gall bladders pre- 
‘cone dominate. Lack of dilatation is marked -—; degree 
“a of dilatability by x to xxxx. 
| XXX 
es — Se eA ie 
| | 
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| set, obese persons; the Type II in asthenic, 
a undernourished, ptotic individuals. Type 
Chart I. Dilatation of the gall-bladder shadow IIL was encountered with equal frequency 


after decholin-sodium. No demonstrable pathology. 
Note the preponderance of the vertically placed gall 
bladder. The vertically placed gall bladder is most 
distensible; the intermediate in location, the least. 
Dilatability is graded from x to xxxx. 


which decholin-sodium was used as in those 
in which bile salt was not used. We may 
mention in passing that the mechanism of 
the dilatation of the gall bladder is entirely 
different from that of the concentration. 
Therefore, from the ability of the gall 
bladder to dilate no conclusions may be 
drawn as to its capacity to contract after a 
fatty meal, nor does the gall bladder which 
does not dilate after decholin-sodium neces- 
sarily fail to contract after a fatty meal. 
The group of patients studied with 
decholin-sodium and found to have normal 
gall bladders consists of 50 cases, many of 
whom showed no digestive tract diseases. 
The gall bladder was of Type I, with its 
long axis horizontal, 11 times; of Type I, 
The 
intermediate location, Type II, was encoun- 
tered 16 times. 


With its long axis vertical, 20 times. 


The change of position 
after decholin-sodium was noted three times. 
In a general way, the Type | gall bladder 
Was seen more frequently in sthenic, thick- 





in both asthenic and sthenic cases. No con- 
clusions could be drawn about the Type IV 
gall bladders as only three cases were en- 
countered. Chart I shows graphically the 
degree of dilatation of the gall bladders 
after decholin-sodium. The transverse type 
of gall bladder dilated slightly five times, 
moderately four times, and greatly two 
times. The intermediately located gall blad- 
ders dilated slightly nine times, moderately 
six times, greatly once. The vertically lo- 
gall bladders dilated slightly 
times, moderately five times, greatly nine 
In the three 


cated four 
times, and excessively twice. 
cases in which a change of position was 
noted, the dilatation was once moderate, 
once great, and once excessive. 

We had 48 cases in which a diagnosis of 
pathology in the gall bladder was justified 
cholecyst- 
The 


dence in these cases can be classified under 


on the evidence obtained by 


ography with decholin-sodium. evi- 

five headings. 

1, Failure to fill 14 hours after the oral 
administration of — tetraiodophenol- 
phthalein (16 cases). 

2. Failure of the filled gall bladder to 


~ 











before and after 
Note 
the diverticulum of the gall bladder before and after 
decholin-sodium. 


Fig. 4. Gall-bladder shadow 
decholin-sodium. Dilatation moderate (xx). 


dilate after the intravenous administra- 
tion of decholin-sodium (12 cases). 


3. Mottled gall-bladder shadow (15 
cases ). 

4. Diverticulum of the gall bladder (3 
cases ). 


5. Pericholecystic adhesions (2 cases). 
The cases in which the gall bladder did 
not fill 14 hours after the oral administra- 
tion of tetraiodophenolphthalein nor after 
decholin-sodium and classified as pathologic 
gall bladders, were carefully re-studied with 
the intravenous method. Of the 16 cases, 
five showed definite stones within the gall 
bladder, two showed no filling after the in- 
travenous injection of the dye, one showed 
poor filling after the intravenous injection 
of the dye and no dilatation after decholin- 
sodium, while one showed some filling 
the gall bladder after intravenous injection 
of the dye, and also a single stone. The 
seven cases had two or more routine 
tests without filling of the gall 
bladder. Not included in this series are two 
cases of duodenal ulcer with absence of the 
gall-h'adder shadow after the oral adminis- 
tration of tetraiodophenolphthalein but with 


other 
Graham 
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Fig. 5. 
‘iultlinccdiean. The fundus of the gall bladder is 


Gall-bladder shadow before and after 


drawn toward the vertebral column. Dilatation 


slight (x). 


normal filling after the intravenous injection 
of the dye. We feel certain from the clin- 
ical evidence and from the findings after 
repeated Graham tests that pathology was 
present in all of these cases. 

The failure of the gall-bladder shadow to 
dilate after decholin-sodium 
tered 12 times. The failure of the gall- 
bladder shadow to dilate 45 minutes after 
intravenous administration of decholin- 
sodium is evidence of changes within the 
gall-bladder wall, provided there is no 
marked pathology of the liver. It denotes 
a thickened, rigid gall-bladder wall, with a 
fixed capacity for bile, usually met with in 
chronic cholecystitis with or without stones. 
It is of interest to note the frequency of the 
various types of gall bladder in this group. 
The gall bladder was of Type I, three times; 
Type II, seven times; Type III, two times. 
The relative ratio of this type of pathologic 
finding to the frequency of the types in nor- 
mal gall bladders is about the same, except 
that the intermediate type of gall bladder is 
half as frequent in the pathologic type as in 
the normal. 

The mottled gall-bladder group, 
strongly suggestive of stones or containing 
Figure 


Was encoun- 


cases 


definite stones, consists of 15 cases. 
2 shows the type of gall bladders and the 
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after 
was 


presence or absence of dilatation 
decholin-sodium. Where dilatation 
present, the degree of it is expressed by 
crosses as in the normal group. Stones may 
be present within the gall bladder whether 
the wall is thickened or not. In our experi- 
ence decholin-sodium is of limited value in 
demonstrating stones except in those cases 
in which the gall bladder does not fill 14 
hours after the oral administration of tetra- 
iodophenolphthalein, but shows some filling 
with the dye after decholin-sodium. It is 
interesting to note the greater frequency of 
the transverse location of the gall bladder 
in this group. Six cases showed no dilata- 
tion of the gall-bladder shadow after 
decholin-sodium, five showed only a mini- 
mum degree of dilatation, and only one case 
with a large negative shadow of a single 
cholesterin stone showed a high degree of 
dilatation. 

A diverticulum of the gall bladder was 
shown in three cases—Figures 2 and 4+ dem- 
onstrate two of them. It is of interest to 
note that, on Figure 2, a diverticulum was 
demonstrated only after decholin-sodium, 
while on Figure 4+ the diverticulum was 
shown before decholin-sodium. It seems 
obvious that some diverticula, perhaps func- 
tional in character, are demonstrable only 
when the walls of the gall bladder are over- 
distended with the greater ingress of bile, 
thus demonstrating weaknesses within the 
walls. From this observation we must con- 
clude that diverticulum of the gall bladder 
is frequently overlooked in routine gall- 
bladder 
pericholecystitic adhesions on the basis of a 


examinations. The diagnosis of 
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Here the ex- 
aggeration of the deformity of the gall- 
bladder shadow after decholin-sodium is of 
great value in confirming the diagnosis. In 
several other cases pericholecystitic adhe- 
sions were suspected but a definite diagnosis 
was impossible. We wish to call special at- 
tention to Figure 5 and the peculiar position 
of the gall bladder in this case. At opera- 
tion, adhesions between the gall bladder, the 
hepatic flexure, and the duodenum were 
found. 


Graham test was made twice. 


SUMMARY 


The results of observation in 98 consecu- 
tive Graham tests with the aid of decholin- 
sodium are presented. The cases are equal- 
ly divided into normal and pathologic gall 
bladders. 

Normal gall bladders dilate within 45 
minutes after the intravenous administra- 
tion of decholin-sodium; pathologic gall 
bladders may or may not dilate. The lack 
of distensibility of the gall-bladder shadow 
after decholin-sodium is evidence of changes 
within the gall-bladder wall and is of diag- 
nostic significance. 

Some diverticula and adhesions about the 
gall bladder are better demonstrated after 
decholin-sodium. 

Decholin-sodium seems to be of very little 
value in demonstrating stones within the 
gall bladder. 
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AN IMPROVED METHOD OF CHARTING PATIENTS FOR DEEP 
ROENTGENTHERAPY 


By THOMAS P. LOUGHERY, M.D., 


and WILLIAM R. 


STECHER, M.D., 


Germantown Hospital, PHILADELPHIA 


INCE the advent of the Pfahler- 
Kingery saturation method of deep 
roentgentherapy, many radiologists 
throughout the country have adopted that 
technic. Regardless of the technic employed 
in deep roentgentherapy, it is essential to 
chart accurately each patient to be treated. 
One objection that has been raised, however, 
is the tediousness of charting the patients. 
the 
penditure of time and energy, and to make 


To obviate much of unnecessary eXx- 
the charts more convenient, and always 
at hand when treating the patient, we de- 
vised the following technic. 

An anatomic cross-section chart of the 
anteroposterior and transverse measure- 
ments of the patient, obtained by means of 
an obstetrical pelvimeter or calipers and re- 
juced to one-half size, is made. The level 
of the anatomic cross-section 1s selected to 
represent the centers of the fields of radia- 
tion. The radiologist indicates, from infor- 
mation obtained from the surgeon or from 
his own knowledge of the case, the general 
location of the neoplasm, which determines 
the particular anatomic cross-section level 
chart to be enlarged. Either the Desjardins 
or Eycleshmyer anatomic charts are suitable 
for this procedure. 

The cross-section charts are reproduced 
upon standard lantern slides (4% 3.75 in.). 
These can be purchased or they can be made 
-asily by reprinting a negative lantern 
slide of one of the cross-section levels, which 
has previously been photographed, upon an- 
other lantern slide. This produces a final 
positive lantern slide of a reduced photo- 
graph of one of the cross-section levels, the 
result being a transparent slide with the out- 
All the 


line imprinted in black desired 


cross-section levels are reproduced upon lan- 
tern slides in a similar manner. Depending 
upon whether the patient is smaller or larger 
than the average, the anatomic cross-section 
chart is enlarged or reduced to one-half of 
the size of the patient to be treated. This 
can be accomplished by placing the respec- 
tive cross-section level slide that represents 
the center of fields of radiation in a Kodak 
auto-focusing and enlarging device, or ina 
lantern-slide projector. The one-half size 
dimensions of the patient having been placed 
upon the paper, the image is then projected 
to conform to it. A sketch is made of this 
cross-section, and the anatomic structures of 
interest to the radiologist are included. The 
neoplasm is then located and drawn in by 
the radiologist. 

There is, as a result, a sketch of a plane 
passing through the tumor area, from which 
one may determine the size, direction, and 
number of ports of entry, enabling one to 
deliver intelligently the desired amount of 
To arrange these fields, and to 
uninvolved 


radiation. 
avoid over-irradiation of the 
viscera, tissue, and skin of the patient, we 
utilize the relative intensity charts. By plac- 
ing these charts over the anatomic cross- 
section in various positions, one notes the 
relative percentage of radiation delivered at 
different depths beneath the skin. There is 
the obvious advantage of actually knowing 
the dose of X-radiation delivered to the neo- 
plasm; in addition, in our opinion, it is not 
safe to employ a four-field technic, without 
carefully charting each patient. 

The full-size transparent celluloid iso- 
dose curves, or relative intensity charts, as 
they are synonymously termed, are reduced 
to exactly one-half size by photographing 
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the original curves upon Eastman process 
films (5 >< 7 in.), or upon any other film 
which gives strong contrast. From this film, 
a positive film is made by contact print- 
ing. The final product is a transparent film, 
with the curves and the data reproduced in 
black, thus permitting the transmission of 
light through the film.’ 

The half-size tracings. were found to be 
very practical, inasmuch as the schematic 
representation of the relative skin and depth 
intensities was of the proper size for repro- 
duction upon standard 8.5 > 11 in. bond 
paper. The paper should be sufficiently 
translucent to allow a re-tracing, by means 
of transmitted illumination, to be made with 
ease. On one side of the paper, the conven- 
tional “Remarks” are typed, and then 
mimeographed on as many sheets as are de- 
sired (Fig. 1-4). This procedure alone 
saves much time and energy. On_ the 
reverse, the customary tracing of the pa- 
tient’s cross-section level, now half size, is 
drawn. Then the 5 X 7 in. film, with the 
isodose curves imprinted upon it, is placed 
under the paper, and, by means of strongly 
transmitted light, the relative intensity 
curves are traced. This can be accomplished 
by means of the customary viewing boxes 
or, more conveniently, with the aid of the 
device which is illustrated in Figure 2. The 
degree of overlapping of the protective 
sheet lead or leaded rubber is also indicated 
on the cross-section outline at this time, and 
hatched lines are drawn from these points, 
which limit the extent of the isodose curves 
tobe drawn. Also, the center of the primary 
beam is indicated and drawn as it is directed 
toward the lesion. The distances of these 
points from the midline, both anteriorly and 
posteriorly, are measured and doubled, inas- 
much as they are now half-size tracings. 
They are then painted upon the skin of the 


The different isodose curves for the various kilovoltages, 
hiters, skin-target distances, and diameters of tield were 
compiled by Weatherwax and Robb, of the Radiological De 
partment of the Philadelphia General Hospital, 





REMARKS" 


Name—Errickson, Eric 
Address—Men’s Surgical Ward 
Date—March 21, 1932 
K.V.P.—200 
S.T.D.—50 cm. 
Filters—0.5 mm. Cu 

2.0 mm. Al 
E.S.D.—800 r= 400 milliampere-minutes 
Skin Intensity—79% 
Tumor Intensity—100% 
Cross-section—No. 8 Male 


Meas.—A.P. 19 cm., Trans. 28 cm. 
Fig. 1-A. 


patient with mercurochrome.* The techni- 
cian may continue the radiation further 
without the guidance of the radiologist, 
since he is able, at each séance, to localize 
accurately the center of the fields of radia- 
tion and is informed of the exact overlap- 
ping of the protective lead sheeting. This 
eliminates a considerable amount of the 
guess-work that is still much too prevalent 
in deep roentgentherapy. 

The remaining data, zv7iz., the relative skin 
and total tumor intensities, are then com- 
puted on the same side of the paper (Fig. 
1-B). An additional convenience ts the com- 
puting of the subtended angles of the cen- 
tral beam of x-radiation, by means of a pro- 
tractor, which measurements are recorded 
on the cross-section outline. This facilitates 
the proper tilting of the therapy tube. It has 

“In applying this method, it is to be noted that Figure ba 


is a tracing, in part, from Figure t-& In reproducing for 
publication, the former was made on a smaller seale 

‘A more permanent stain for marking the skin consists ¢ 
equal parts of anu aqueous solution of gentian violet and 
0 per cent silver nitrate 
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been our experience, in making these trac- 
ings, that the ordinary colored pencils make 
too thick a line. We have rectified this by 
using colored Eversharp pencils; more de- 





127% in Tumoc............. 
100% in Tumorc............. 
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note-book opposite the cross-section paper 
treatment chart. The chart is always kept 
in view at each treatment. 

There are certain requirements which 


aes ale 100% on Skin 
PETRA Oe 79% on Skin 





Fig. 1-B. 


sirable is the tracing in ink with a fine- 
pointed fountain pen. Ink has the additional 
advantage of permanency. 

The paper is turned over upon the illumi- 
nating device, and the essentials, such as 
the cross-section outline with region to be 
irradiated, ports of entry with central 
beam directed toward the lesion, and the 
areas of skin to be overlapped by protective 
lead shielding, are re-traced in ink. The in- 
formation under ‘Remarks’ 
pleted. The permanent 


graphic record to be filed in the loose-leaf 


’ 


is then com- 


paper is then a 


Original tracings of cross-section level with isodose curves and computations. 


records of dosage technic must fulfill. There 
must be complete information as to the time- 
rate of giving radiation, and the system must 
be so arranged that the radiologist can ob- 
serve at a glance the progress of treatment. 
are embodied in_ the 
graphic method. We have found it ad- 
vantageous to have the r (roentgens) and 


These desiderata 


days (the ordinate and abscissa, respective- 
ly), typed and mimeographed upon the 
cross-section treatment chart (Fig. 3). 

In addition, it has been found desirable to 
include a brief protocol and progress notes 
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of each patient (Fig. 5). On the reverse 
side we occasionally insert an illustration 
of the area to be treated, imprinted by means 
of a rubber stamp. We consider this pro- 


cedure an unnecessary, though useful, re- 


one skin area or tumor area, within from 
three to four weeks. Using the follow- 
ing physical factors: 200 K.V.P., 50 cm. 
S.T.D., 0.5 mm. Cu plus 2.0 mm. Al as 
filters, the erythema skin dose has been 
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Fig. 2. Sketch of 


finement. The progress notes are typed and 
mimeographed. 

It is thus seen that three sheets of 
8.5. 11 in. paper are utilized for a com- 
plete and thorough charting of each patient. 
The chart consists, briefly, of the first sheet 
which is the protocol and progress notes; 
the second sheet, a schematic representation 
of the relative skin and depth intensities 
upon the anatomic cross-section, and, last, 
the graphic treatment chart. Upon the lat- 
ter, we plot the amount of radiation de- 
livered to each skin area—with time, the to- 
tal amount of radiation delivered to the tu- 
mor area—with time, and the rate of saturat- 
ing each skin area, and we indicate the maxi- 
mum tumor saturation. The tumor satura- 
tion value is based upon skin saturation. The 
line representing the total amount of radia- 
tion delivered to each skin area, with the 
time, is a useful guide in the determination 
of the total amount of radiation given. The 
maximum comprising one series is empiri- 
cally set at from 2.0 to 2.5 E.S.D. to any 
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tracing device. 





placed at 800 r, exclusive of back-scattering 
(measured in air). The maximum amount 
of radiation given with these factors is 
1,600 r. However, in using different kilo- 
voltages and varying filters the erythema 
value changes. 

It may not be amiss to state that, if each 
skin area is treated at each sitting and given 
identical amounts of radiation, then one 
curve is representative of the amount of 
radiation delivered to each of the three or 
more fields. 
in treating all of the fields at one sitting. 


This is one great advantage 


Furthermore, better results are obtained 
by treating each port of entry at each sitting. 
We are then distributing the radiation over 
four fields, rather than concentrating a 
large amount over any one area at different 
séances, and, clinically, it has been deter- 
mined that much less skin reaction is thereby 
obtained. 

The skin saturation is stepped up in from 
15 to 30 per cent erythema doses (120 to 
240 r), applied usually on alternate days. 








Then the loss of the residual irradiation ef- 
fect in the tissue is deducted between treat- 
ments, depicted on the graphic record as 
downward sloping lines. The added quan- 
tity of radiation is shown as a vertical line. 
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Continuing in like manner, we are able to 
build up to our pre-determined optimum dose 


or skin saturation. 


The value of the skin 


saturation, of course, varies, depending upon 


the size of the individual, physical factors 
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Treatment chart with mimeographed data; 


filed opposite 
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: finished tracing. 
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Fig. 4. Celluloid isodose curves with computations (12 X 12 inches). 


employed, depth of the tumor, and the num- — is maintained at this level for from ten to 
ber of fields utilized; however, the full sat- twenty-six days. It is readily perceived that 
uration is commonly between 85 and 100 — it requires from seven to ten days to saturate 


per cent of an 





..S.D. (680 to 800 r), and — the skin by delivering about 25 per cent (200 
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GERMANTOWN HOSPITAL—ROENTGENTHERAPY DEPARTMENT 
Age.—tE Sex.—Female 


Weitght.—-135 lbs. 
Father dead—60 years (diabetes). 


Name.—Doe, Mrs. J. Address.—2012 W. Main St. 

Occupation.—Housewite Nationality —American 

Family History—Mother dead—50 years (cancer of cervix). 

Personal History.—Five children, living and well. 

Status Presens—Chief complaint: Vaginal bleeding and discharge. 
One year ago had thin watery discharge which since has become tinged with blood; for last. six 
months there has been irregular bleeding, with occasional clots. Since last month there has been a pro- 
fuse foul discharge. Slight pain since admission. Has lost 25 pounds in weight during the past year. 

Physical Examination.—General appearance cachectic. : 
Pelvic Exam.: Inspection of cervix reveals a cauliflower-like. growth filling the vaginal vault with a 
friable, bleeding, sloughing mass, surrounded by an indurated ring of cervix. A biopsy was taken. The 
uterus was slightly movable, showing some invasion of the broad ligaments, bladder, and rectum. 





Diagnosis: 


Histo-pathological—Epidermoid carcinoma of cervix uteri. 


1 (Broders). 
Progress Notes: 


Clinical—Cauliflower (squamous-cell) carcinoma of cervix uteri (Class D). 


Mature differentiated spinal cells—Grade 


Vaginal bleeding, with clots and discharge quite marked. 


Almost complete cessation of vaginal bleeding. Slight nausea and vomiting. 
Slight discharge. Patient nauseated. 


Complains of diarrhea and fre- 


6/ 8/32 
/10/32 Vaginal bleeding slightly improved. 
6/12/32 
6/14/32. No vaginal bleeding. 
quency of urination. 
6/16/32 Idem. 
6/19/32 No nausea or diarrhea. 
6/21/32 No complaints. Patient’s general condition markedly improved. 
6/23/32 Slight skin irritation anteriorly. 


6/25/32 Idem. Patient discharged. 


Fig. 5 


r) of an E.S.D. on alternate days. When 
this skin saturation is reached, we are able 
to maintain the level for an interval of ap- 
proximately two weeks, or until the pre- 
determined 2 E.S.D. tumor dosage has 
been delivered. The various saturation 
curves as clinically determined by Kingery 
and Pfahler have been used as standards 
by Weatherwax, and he has greatly simpli- 
fied the curves by plotting curves for various 
qualities of radiation, giving each its coef- 
ficient p. 

From these biologic saturation curves, 
loss tables have been computed which are 
a great convenience for routine use. They 
show the loss in r, percentages, and milli- 
ampere-minutes. 

In contra-distinction to the method of 
treating each area separately on alternate 
days, ours patently gives a much more uni- 
form and homogeneous distribution of X-ra- 
diation in the tumor and contiguous tissue. 
It also enables one to deliver a greater total 
tumor dosage and to maintain this satura- 
tion for a short period, during the brief in- 


Reproduction of proctocol and progress notes of patient being treated with deep roentgentherapy. 


terval of sensitivity of the malignant cells 
while they are in a state of mitosis. Main- 
tenance of saturation in the tumor is in 
direct accord with Regaud’s recent theories 
in the radiotherapy of malignancies. 

In our experience patients find it more 
comfortable and less tiresome to change their 
positions in the irradiation of four fields, 
during one séance, rather than to remain 
lying in one position throughout the entire 
treatment. This is especially noticeable if 
one uses an air-cooled therapy tube, which 
requires a greater length of time for the 
output of the radiation. 

It is surprising how rapidly the entire 
procedure of charting and graphing the pa- 
tient can be accomplished, with a little prac- 
tice. The entire technic can be performed 
much more rapidly than it can be described. 

As it is much more convenient to have 
the celluloid isodose curves remain stationary 
while one is tracing them upon the paper, 
we devised the scheme of printing two dif- 
ferent isodose curves upon a 14 17 film. 
and cutting the film to fit snugly the tracing 
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device described. The dimensions of the 
film will then be 12 * 12 inches. In addi- 
tion, along the outer borders of the film, 
we have four sets of computations printed 
for the conversion of the relative tumor arid 
skin intensities, and also their equivalents 
in r. This is accomplished by taking the 
negatives of the printed percentages and iso- 
dose curves and making positives upon the 
large film. As each area is printed, the other 
areas of the film are shielded from the light, 
and, after being developed, the finished prod- 
uct will have the appearance shown in Fig- 
ure 4. We have found it more convenient to 
build a larger illuminating device than that 
described, accommodating a 14° 17 film, 
upon which four isodose curves are printed 
by the contact method described above. The 
computations for the conversion of the rel- 
ative tumor and skin intensities have greatly 
facilitated the determination of the amount 
of radiation to be delivered through the 


skin, inasmuch as the skin of most pa- 
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tients receives additional transmitted 
diation from the opposite side. The total 
skin intensity is then converted to 100 per 
cent E.S.D. and the relative tumor inten- 
sity is determined at the same time. Or, if 
one decides to make the tumor saturation 
equivalent to 100 per cent, then the relative 
skin intensity is also determined by merely 
referring to the conversion table. 

In small cross-section levels, such as the 


neck, we have continued to utilize the full- 


ra- 


size procedures. 
SUMMARY 


Our modification, believe, has the 


manifold advantages of economy, uniform- 


we 


ity, conciseness, celerity, and convenience, all 
of which are of paramount importance in 
deep roentgentherapy. It is our conviction 
that the finished charts are of inestimable 
value to the radiologist, and indispensable 
in collecting statistics or evaluating the end- 
results of his roentgentherapy. 


ANGIOPNEUMOGRAPHY 
By DR. E. CONTE and DR. A. COSTA, Turin, Itary 


From the Radiological Institute of the Medical Section of the Hospital Mauriziano 
Umberto I, Turin, Italy 


HE term “angiopneumography” has 
been proposed by I. Monez and his 
collaborators to indicate the radio- 

graphic image of the pulmonary vessels 

which is produced by the injection, into the 
lesser circulation, of a liquid opaque to the 
roentgen rays. 

To obtain such a visualization Werner 
Forssmann resorted to a procedure which he 
first tried on himself and then on his pa- 
tients. This consisted of the introduction of 
a catheter into an arm vein as far as the 
right auricle. 
injected through this catheter. Forssmann 
injected 20 c.c. of a 40 per cent solution of 
Since the content of organic 


The opaque liquid was then 


uroselectan. 


todine in this compound is 51.5 per cent, he 


introduced 4.12 grams of metallic iodine. 
The experiment failed because of defective 


roentgenographic apparatus. 


The above-mentioned Portuguese au- 
thors, Monez and his collaborators, were 


the next to study the problem. They intro- 
duced into the human heart by way of the 
arm veins a specially constructed catheter, 
and through this injected very rapidly 6 c.c. 
of a 120 per cent solution of sodium iodide. 
Since this salt contains about 84 per cent 
of iodine, the quantity of metallic iodine in- 
jected was close to 6.94 grams. In earlier 
studies these workers had observed that if 
the opacity of the blood circulating in the 
lungs was to be appreciably increased, the 
iodine concentration in the pulmonary cir- 
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culation must reach a concentration of about 


1.7 grams per cent. If the cardiac output 
per beat is calculated as 100 c.c., it may be 
assumed that this concentration 
tained with the method used. 


was at- 


Fig. 1. The needles used 


Our studies, which were contemporane- 
ous with those of the Portuguese workers, 
were carried out first on animals, then on 
man, and were reported at the Turin Radio- 
logical Conference in November, 1931. 

Then followed the studies of Ravina 
his collaborators, carried out solely on 


and 
ani- 
The 
profuse illustrations accompanying their pa- 


mals and on anatomical preparations. 


per indicated the diagnostic possibilities of 
angiopneumography. Next to appear were 
two further papers by the above-mentioned 
Portuguese authors. 

Our own method, which differs materially 
from that of the Portuguese workers, has 
been developed over a long period of time 
We 
think that it may now he considered to be 
applicable in diagnostic practice. 


and from a variety of experiments. 


Our purpose has been to introduce a suf- 
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ficient quantity of a highly opaque liquid 
into the pulmonary circulation by way of the 
heart, and, above all, to make the procedure 
safe. The opaque liquids generally used 
for these experiments are various more or 


for threading the catheter. 


The 
Portuguese workers adopted a concentrated 
solution of sodium iodide (120 per cent). 
Formerly we also preferred this solution, 
because of its great concentration and its 
high iodine content. 


less concentrated solutions of iodine. 


In our hands, how- 
ever, this solution, although prepared ex- 
actly as the authors direct, has not continued 
to satisfy the indispensable requirements for 
a liquid to be used in research of this kind. 
In one of the subjects who voluntarily sub- 
mitted to the experiment, immediately after 
the intracardiac injection of 6 c.c. of a 120 
per cent solution of sodium iodide we ob- 
served violent tetany involving the muscles 
of the extremities and the trunk, and such 
serious slowing up of respiration and fall 
of blood pressure as to cause fear for the 
patient’s life. Such incidents, we think, are 
rare, and are related to the great differences 
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Figs. 2-A and 2-B. Roentgenograms (4 before, B after) made after the injection with two catheters. 


in individual sensitivity to the toxic action 
of the iodine which is set free in the fluids of 
the body. According to the experiments of 
Sgalitzer, Boehm, and Henri Yean, this 
same toxic action is the cause of the appear- 
ance of pulmonary edema and pleural effu- 
sion following the administration of mas- 
sive doses of sodium iodide. This fact is 
naturally a contra-indication to the use of 
the iodide in experiments on subjects with 
tuberculous lesions, even though healed. 

To us it seems preferable to use com- 
pounds in which the iodine, although present 
in a lesser percentage than in the iodide, is 
fixed in such a manner that it is not set free 
in the body fluids. This requirement is well 
met by abrodil (sodium monoiodometansul- 
phonate), which contains 52 per cent of 
metallic iodine. After many trials we have 
been able to obtain a highly concentrated 
aqueous solution of this preparation (up to 
100 per cent), which we are using at present 
in phials of 10 cubic centimeters. In or- 
der to increase the opacity we add 2 grams 
of sodium iodide to a phial (certainly an 
innocuous dose), so that each phial contains 
a total of 6.88 grams of iodine. This mixed 
solution has shown itself to be perfectly 
adapted to our research, and has been well 
tolerated by every patient. 

In order to hasten the arrival of the solu- 
tion in the heart we have made use of a 


procedure which we proposed to facilitate 
the study of the composition of the blood in 
the deep vascular regions of the body. This 
consists of the insertion up to the heart of 
two catheters, one through a vein in each 
arm. It should be emphasized that this pro- 
cedure is in no way a dangerous one. Forss- 
mann, who developed the method, tried it 
first on himself. The writer has examined 
at autopsy the endothelium of the vessels 
penetrated by the catheter and also the en- 
docardium, in the case of a very sick patient 
in whom the procedure had been utilized in 
order to administer medication directly in 
the heart. Ravina and his collaborators have 
made exact and extensive pathologic studies 
of animals in which cardiac catheterization 
has been done, and in which the catheter has 
been pushed through the left ventricle as far 
as the pulmonary arteries, and thev have 
never observed lesions of the endothelium. 
No one has observed any ill effect in pa- 
tients, excepting, of course, that resulting 
from the injection of toxic solutions. The 
only disturbance we have seen has been 
a temporary phlebitis of the veins of the 
arm in cases in which the catheterization 
was particularly long drawn out. This has 
subsided in a few days with the application 
of moist compresses. Recently one of us 
volunteered to have the procedure repeated 
on himself. He suffered no ill effects. The 
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Figs. 3-d and 3-B. 


Roentgenograms (A before, B after) made after the injection with 


only one catheter. 


only effect of the injection which we use 
has been an insistent metallic taste in the 
mouth. The resultant phlebitis has been 
minimal, making all therapeutic procedures 
unnecessary. 

The procedure which we have used is as 
follows: The patient is examined when 
supine upon a thoracoscope. A large needle 
with an obturator of the proper construction 
(see Fig. 1) is introduced into the cubital 
vein. This needle is of sufficient caliber to 
permit the passage of a Charriere No. 8 ure- 
teral catheter (opaque to roentgen rays). 
After the obturator has been withdrawn the 
needle is threaded with the catheter, which 
has previously been sterilized and then lu- 
bricated both inside and out with olive oil 
and provided with a filiform obturator 
made of brass or non-oxidizing steel. The 
catheter is pushed slowly through the veins 
of the arm, the subclavian, the innominate, 
the superior vena cava, and as far as the 
right auricle, its progress being followed 
and controlled fiuoroscopically. 

The same procedure is followed on the 
other side. 

The catheters usually stick when they 
reach the level of the clavicle. This is due 
to the difficulty of making them follow the 
bend from the subclavian into the innomi- 


A few 


nate and the superior vena cava. 


words of advice as to how to overcome this 
The catheter 
should be blunt because a slender, pointed 
tip bends too easily. It should have an 
opening in its tip which permits the liquid 
to be injected to run out easily. Sometimes it 
helps to rotate the catheter on its axis, to 
abduct or adduct the arm, to apply pressure 
in the supraclavicular fossa, or to apply 
traction to the tissues of the supraclavicular 
fossa. Another suggestion is to partially 
withdraw the obturator, but it is necessary 
to take care in pushing it back into the cathe- 
ter in order that it may not be obstructed by 
a blood clot. 

When the catheters are in place the pa- 
tient is placed upon the roentgenographic 
cassette, the obturators withdrawn, and two 


obstacle may be of assistance. 


syringes each containing 5 c.c. of the 
opaque liquid are attached to the respective 
catheters. The injection is made as rapidly 
as possible (2-3 seconds), and when all the 
liquid has been introduced the roentgeno- 
graphic apparatus is released (Fig. 2). 

It is not always possible to get both cathe- 
ters past the obstacle at the level of the 
clavicle. This is particularly the case on the 
right side where the arc to be traversed ts 
more acute because of the anatomical dis- 
position of the venous trunks. The pro- 


cedure may, however, be carried through 
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with only one catheter in place, the result 
being nevertheless quite good (Fig. 3). In 
this case the flow of the opaque liquid is 
naturally a little slower, being impelled by 
only one syringe. 

With our technic seven times as much 
iodine can be introduced into the pulmonary 
circulation as by the primitive method sug- 
gested by Forssmann, in the same amount 
of time, while the liquid remains equally 
innocuous. 

As regards results, we must remind the 
reader that the method is still in the evolu- 
tionary stage. Up to now we have been con- 
cerned with the details of technic, and have, 
therefore, almost always worked with 
healthy individuals. We are only now en- 
tering the field of pathology. 

Having carried out the procedure on one 
case Of mitral insufficiency with pulmonary 
stasis, we are able to state that the conges- 
tion of the vessels makes the image obtained 
by angiopneumography confused and un- 
usable. 

We believe also that the injection of 
opaque liquid does not succeed in increasing 
the opacity of the right heart to any appre- 
ciable extent in man. This is contrary to 
what has been observed in smaller animals 
(rabbits and dogs ). 

Angiopneumography proves that the hilar 
shadow and the so-called parahilar stric are, 


for the most part, the shadows of vessels. 
The’same holds true for the strize which are 
often seen running toward the apices. These 
latter vary greatly in size and direction in 
different subjects, and are, therefore, par- 


ticularly difficult to interpret in ordinary 


roentgenograms, particularly in the presence 
of the apical lesions of tuberculosis which 
are a common pulmonary finding. Without 
doubt angiopneumography resolves these 
doubts. 

The comparison of roentgenograms taken 
before the introduction of the opaque liquid 
with those made afterwards shows that the 
image of the network of narrow criss-cross 
strize which is interpreted, particularly in the 
subclavicular region, as being the result of 
tuberculosis, is merely the projection of the 
network of vessels, and that the small 
groups of nodules are only the points of 
bifurcation of small vessels. 
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ACNE VULGARIS FROM THE RADIOLOGIC STANDPOINT? 
By BENJAMIN H. SHERMAN, M.D., Hottywoop, CALIFORNIA 


TIOLOGICALLY — considered, — the 
discovery of the Bacillus acne, the or- 
ganism of acne vulgaris, by Gil- 

christ, in 1902, made it seem logical that to 
prepare a vaccine which would completely 
resolve the treatment into a matter of rou- 
tine would be a comparatively easy matter. 


*Read before the Radiological Society of North America, at 
the Seventeenth Annual Meeting, at St. Louis, Nov. 30 
Dec. 4, 1931. 





Since that time all kinds of mixtures have 
been tried with but mediocre success. We 
have been taught that acne is caused by im- 
purities in the blood, foci of infection, sex- 
ual irregularities, diet, menstrual disorders, 
thyroid disturbances, constipation, chloro- 
sis, digestive disturbances, etc., all of which 
are well known alibies or, to say the least, 
doubtful contributors. There is some rea- 
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Fig. 1-A. 


son. to believe that many of the above con- 
ditions have their influence on the disease, 
but as to the exact etiology no one seems to 
be able definitely to isolate the specific fac- 
tor. It is our opinion that acne vulgaris is 
purely a localized disorder and probably can 
be explained on the basis of inability of the 
pores to throw out an unwelcome invader. 

Cunningham and (1) have 
made a comprehensive study on the etiology 
of acne, using some six thousand students 
of the University of California as subjects. 
Their conclusions are: 

1. Acne are found 
quently on the backs of young women than 


Lunsford 


lesions more fre- 
on their chests and more frequently on their 
chests than on their faces. 

2. More young women in the 15-to-24 
age-group have acne than in the 25-to-34 
age-group. 

3. Nutrition, as expressed in weight de- 
viation from a selected standard, is not a de- 
termining factor in acne incidence. 

4. Complexion is without significance 
when the amount of acne present is con- 
sidered. 

5. There is no the 
presence or absence of acne in the 15-to- 


relation between 


Unretouched picture of a case of mixed acne of six years’ duration. 
p ) 


24 age-group and such menstrual charac- 
teristics as age of beginning, duration, ir- 
regularity of interval, amount of pain, or 
amount of flow. 

6. <A history of boils, constipation, ap- 
pendicitis, and tonsillitis has no appreciable 
bearing on the incidence of acne. 

7. Foci of infection in the nose and 
throat may favor the development of acne. 

8. Thyroid enlargements are associated 
with a slight increase in acne incidence. 

Thus it seems that many of our precon- 
ceived ideas about the etiology of acne are 
not founded upon facts or clinical observa- 
tions. 

Clinically, acne vulgaris may be divided 
into four groups: 

The comedo type is characterized by 
blackheads, a very oily skin, and a few pap- 
ules and pustules. This type is markedly 
amenable to treatment with the x-ray. 

In acne erythematosis, the redness of 
which is quite diffused over the face, back, 
or chest, or on all three, there usually are 
some papules and pustules and the erythema 
may be confined to an areola around the 
pustules. This type is not so amenable to 
irradiation, and great caution should be ex- 
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Fig. 1-B. Unretouched picture of same case three months later. Treatment limited to the x-ray. 


ercised in treating patients. Attention 
should be given also to the usually attending 
systemic conditions. 

The papular type consists of lesions, 
comedones, and papules, especially about 
hair follicles, which are quite amenable to 
the x-ray. 

Lastly, we have acne indurata, which, as 
its name implies, is identified by indurated 
masses containing pus or cystic material in 
the subcutaneous tissues. It is chronic and 
persistent and disfiguring scars remain after 
evacuation of the masses These deep-seated 
pustules are many times dormant and may 
degenerate into cystic formations which re- 
main over a long period of time. It is in 
this type that the x-ray is most efficacious, 
especially in eradication of the disease. 
Here, too, we have the most scarring, for, 
because of the many times pus has been 
evacuated, we see pox marks which cannot 
be effaced. It is well to apprize the patient 
of the fact that, although the x-ray may 
check the infection, only time can diminish 
the size of the scars. 

Of all the pyogenic diseases we are called 
upon to treat, acne vulgaris is one of the 
most important, due to its destruction of the 
skin’s surface. Inasmuch as the face is a 
frequent site and that every day the disease 
is active destruction is greater, it behooves 





us to stop its action at the earliest possible 
time. 

This paper is based upon the results ob- 
tained over a period of 27 years in treating 
acne in its various forms with the x-ray. 

3efore beginning treatment, there are a 
few simple rules to be followed if one would 
avoid trouble. First, a photograph which 
will accurately register the condition should 
be taken—both frontal and lateral views. 
Should the chest or back be involved, photo- 
graphs of them will also be necessary. The 
office of these photographs is not only to 
have a check on the progress of treatment, 
but also to have some check on the condition 
previous to treatment in view of the fact 
that, as the pustules and indurations are 
cured, scars become more conspicuous and 
form the main disfigurement. It is this 
scarring which has led even physicians, to 
say nothing of the public, to make state- 
ments that the effect of the x-ray is to cause 
unsightly scarring. Nothing could be far- 
ther from the truth. The fact of the matter 
is that the x-ray, having removed the in- 
durations and pustules, uncovers what the 
disease has been doing to the skin over a 
period of months or years preceding the in- 
stitution of therapy. It is true that there is 
danger in using the x-ray, and a grave dan- 
ger if one is to follow some of the advice 
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Fig. 2-A. 
given, even in text-books. Over-treatment 
will replace a simple infection with an acute- 
ly scarred skin, and it should be borne in 
mind that some patients scar more readily 
than others. 

The second rule refers to caution in prog- 
nosis. One should be most careful here, for, 
in a disease so highly amenable to the x-ray 
as acne indurata, in which we see improve- 
ment and cures every day, it is easy to be- 
come careless and to assure our patient that 
the cure will take about two or three weeks 
and let it go at that, when, as a matter of 
fact, we know better. We must not lose 
sight of the fact that mild cases oftentimes 
are the hardest to improve, and these pa- 
tients are many times the hardest to control. 
As a rule, the worse the condition, the 
quicker one gets tangible results. 

Third, we should impress on the patient 
the fact that there may be acute exacerba- 
tions during the course of treatment, and 
that it takes months to get the relief the 
x-ray offers. Given a patient of average in- 
telligence, a short explanation of just what 
you are trving to do, and why, will help you 
out in many instances. It is well to inform 
the patient that any carelessness in diet, or 
other indiscretion, may produce an acute ex- 
acerbation which will prolong the treatment 
weeks, or months, and will increase the 
scarring and pitting on the face which, of 


Unretouched picture of a case of acne indurata of four years’ duration. 


course, is one of the things we are trying to 
avoid. The main reason for using this form 
of treatment is to stop pitting of the skin 
as soon as possible, for it is now recognized 
that the x-ray stops acne, especially acne 
indurata, in from one-fourth to one-third 
the time the 
checked in any other way. 


disease could possibly he 


PROGNOSIS AND ADVANTAGE OF X-RAY 
TREATMENT 


It has been conceded that the roentgen ray 
is the basic factor in the treatment of acne 
vulgaris, and many cases yield to it alone; 
but, although this is true, one can easily 
abuse it. The worst abuse, however, lies in 
our failure to search out any 
Roentgentherapy is also abused in 


internal 
cause. 
the administration of excessive doses of 
x-rays. Following this closely comes “pro- 
longed treatment” which, of course, may 
hinge on the above, for, if the basic cause 
of the condition is not found and corrected, 
we will logically have recurrences. 

When a patient is referred for roentgen- 
therapy, it is best to see to it that the medi- 
cal adviser is kept in close touch with the 
patient. We should not treat the patient as a 
case handed to us after the doctor has failed, 
but, rather, on the basis that the doctor 
seeks the x-ray as an additional aid in cur- 
ing the condition. 
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Fig. 2-B. Unretouched picture of same case four months later. Treatment limited to the x-ray. Note 
that the pitting persists. 


What a patient wants to know is, “Will 
the x-ray cure my face?” To this, I believe 
our answer should be given in percentages. 
MacKee (2) in his series of 244 cases 
treated with known results, gives the follow- 
ing figures: 

Total number of patients treated 


WOR GE WTA nn 244 
Number of patients cured within 

ee 147—60% 
Number of patients requiring 

more than four months............ 84—35% 
Total number of patients cured..231—95% 
Total number of failures............ 13— 5% 
Total number of patients who 

had one recurrence.............------- 37 —AG% 
Total number of patients who 

had second recurrence............ 2—0.8% 


These figures are a little above the av- 
erage, perhaps, but they should be attain- 
able if one co-operates with the referring 
physician. We have disregarded in every 
instance the overworked expreession, “in 
selected cases,” and have taken all patients 
just as they came, regardless of type or in- 
tensity of infection, age, sex, or length of 
duration of the disease. However, we are 
careful to check the patient as to previous 
treatment and length of time since previous 
application of the x-ray. 





One must keep in mind that many doc- 
tors who own x-ray machines, but have not 
gone deeply into the subject, who have no 
idea of what a skin unit is, or possibly no 
way of judging what the patient is getting, 
have read that roentgentherapy is good for 
acne and have acted upon this advice. | 
have taken occasion to check up on this tvpe 
of treatment from the dermatologists’ stand- 
point, and I believe | have discovered why 
many of them are not too optimistic about 
roentgentherapy. In going over the type of 
literature they have access to, I iad such 
statements as this: ‘The exposure [refer- 
ring to the x-ray] should seldom exceed 
from five to seven minutes in duration, 
given every five days’ (Hartzell, 3). Stel- 
wagon (4) says: “A soft-to-medium tube 
should be used. The exposure should be 
made cautiously, at from ten to fifteen 
inches’ distance and for from three to four 
minutes’ duration, one to three times week- 
ly.”” Sutton (5) says: “Radiotherapy, prop- 
erly employed, at present constitutes one of 
the most valuable remedies we possess in the 
treatment of this disease. The dose is one- 
half skin unit, at intervals of from one to 
four weeks for four doses.”” Here we see 
the widest extremes in doses. It is hard to 
conceive what would happen should we use 
the method prescribed by Hartzell (3), for 
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with our technic it would comprise over mention is made of milliamperes, kilovolts, 
two skin units every five days. or time, and only one author consulted men- 
Nearly every one of these authors states tioned distance. 





Fig. 3-A (above). Unretouched pictures of a case of acne papulosa and pig- 
mentosa of three years’ duration. 

Fig. 3-B (below). Unretouched picture of same case two months later. 
Treatment limited to the x-ray. 


that he reserves the x-ray for “persistent, Care should be exercised that all pustules 
rebellious cases.” With the technic as be- and indurations may be drained at the 
fore given, it is quite reasonable to believe proper time. Many innocent-looking pap- 
that poor results would be expected. No ules will be found to harbor pus. One soon 
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becomes expert in detecting those which 
contain pus, even in the deep-seated indura- 
tions. 

One point that has helped us materially 
in treatment has been to treat first without 
filter, giving one-fourth of a skin unit twice 
a week. This takes care of the small, su- 
perficial pustules and papules. The next 
four or five weeks, follow up with one- 
third of a skin unit through 2 mm. AI per 
week. I give this plan for what it is worth; 
it has proved acceptable in our hands. 

Set-up.—It seems wise to have a fixed set- 
up to be used at all times as far as prac- 
ticable. This can be worked out as follows: 
First, have your meters thoroughly checked. 
using 2 mm., if possible. The standard 
voltmeter seems to be fairly reliable. This 
having been done, the nse of the old for- 

Ma. X K.V.? X T 
mula, Dp 


working basis. 


, will give a good 


For example, we use 4 ma., 100 K.V., 
and a standard distance of 12 in., time being 
the only variable factor except in instances 
in which filters are used. Taking the fac- 
tor 960 as the average erythema dose and 
using our factors just mentioned, we get 
the following results: Bt ott at. —_ 


iZ 

140.000 or 960. It is easy to figure one- 
144 : 
fourth or one-third skin unit, as the case 
may be. But this or any other method of 
measuring is subject to great error, and for 
best results an erythema test given to each 
patient is the safest. 
but the roentgenologist will be well repaid 
in the end. 

We have used, also, the direct method of 
measurement with the iontoquantimeter, but 
find that for all practical purposes the 
formula, or erythema, method does very 


This consumes time, 


well. Until some instrument is invented 
that can measure skin tolerance to the x-ray, 
we will be compelled to adhere to the above 
rules, being satisfied to keep close watch of 
our patient and to use our best judgment in 


adapting our treatment to that particular 
skin. 

Treatment may be given by the unfiltered 
method and should be fractional. One or 
two tubes designated as acne tubes should 
be used, due to the wide variance in tubes. 
If a second tube is necessary, it should be 
matched as nearly as possible to the first 
one. A. W. Erskine (10) has pointed out 
the variance in x-ray tubes, saying that 
there is as much as 40 per cent variance, 
and one can easily figure how it could cause 
serious trouble. He recommends using 
1 mm. Al as a permanent filter, which will 
obviate much trouble. Michael (6), Hazen 
and Eichenlaub (7), Crutchfield (8), Mac- 
Carthy and McCafferty (9), and many 
others use unfiltered radiation with good 
results. 


CONCLUSIONS 


1. Basic causes should be sought for 
and corrected. 

2. Systemic treatment should be insti- 
tuted in all cases that show systemic dis- 
turbances, such as menstrual disorders, gas- 
tric disturbances, focal infections, glandular 
dyscrasias, and the like. 

3. No one has satisfactorily established 
the exact etiologic factor. 
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PRACTICAL APPLICATION OF CHOLECYSTOGRA PHY? 
By HARRY HAUSER, M.D., CLEVELAND 


From the Department of Roentgenology, Cleveland City Hospital 


N the past eight years, visualization of 
the gall bladder by radiopaque dyes has 
been used the world over to study the 

function of the gall bladder and the relation 
of its function to cholecystic disease. Ow- 
ing to the prevalence in adults of biliary 
tract disease, this laboratory test is being 
employed more extensively each year. Gra- 
ham and his co-workers (1) state that vari- 
ous studies indicate that from 20 to 25 per 
cent of all adults have gallstones and that 
probably an equal number have cholecystitis 
without stones. Thus, about 40 per cent of 
our adult population have disorders of the 
biliary system which, in probably the major- 
ity of instances, are at times associated with 
more or less severe symptoms. Too much 
work cannot be done to enhance our 
methods of diagnosis. With this view in 
mind, a careful search into the work done 
on cholecystography at the Cleveland City 
Hospital has been carried out to determine 
the value of this procedure. 

A few months following the publication 
of the preliminary report on cholecyst- 
ography, in 1924, by Graham, Cole, and 
Copher (2), by the intravenous injection 
of tetrabromphenolphthalein, the Hospital 
adopted the procedure rather cautiously. 
Later, enthusiasm waned as unpleasant reac- 
tions were encountered and reported in the 
literature, but as time went on, intravenous 
cholecystography became a routine proce- 
dure on hospital patients presenting symp- 
toms of gall-bladder disease. At first, ow- 
ing to the occasional severe reactions which 
took place, not all patients with symptoms 
of cholecystic disease were subjected to the 
test. Extreme caution was exercised in 
handling these patients, and even though no 
deaths occurred, the method was abandoned 


1Received for publication Aug. 9, 1932. 


completely at one time. When Menees and 
Robinson (3), in 1925, advocated the new 
method of oral administration of the dye 
with less possibility of disturbing reactions, 
a renewed effort was made to carry on the 
work. With the exception of two cases in 
1925, the oral method was used exclusively 
during that year, 1926, and the first six 
months of 1927. The bromine compound 
was used before 1927 for the intravenous 
administration, but after the resumption of 
the intravenous method in 1927, the iodine 
compound in the form of sodium tetraiodo- 
phenolphthalein was employed. Whitaker 
and Milliken (4) showed, in 1925, that the 
iodine compound cast a more intense shadow 
with less dosage and less toxic effects than 
the bromine compound. Both the oral and 
intravenous methods have been followed 
since that time to the present. Various types 
of capsules were used at first, but after 
Fantus (5), Kirklin and Kendall (6), and 
Levyn and Aaron (7) introduced the liquid 
form of the dye, the capsule method was 
abandoned. At the end of 1931, a total of 
534 patients had been examined by these 
methods, 207 of them by the intravenous, 
268 by the oral route, and 41 by a combina- 
tion of both methods. 


INTRAVENOUS ADMINISTRATION 


Moore (8) and Case (9) favor the in- 
travenous administration of the dye in pref- 
erence to the oral, for they are of the opin- 
ion that better absorption of the dye and 
less constitutional reaction are more likely 
to take place. In our series of 67 proved 
cases (12 also had the oral test), a correct 
diagnosis was made in 92.5 per cent. All 
the intravenous tests were carried out in the 
hospital. Of the cases pathologically diag- 
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TABLE I 
— ‘ Latravenas an ie Oral Cases = ane 
Number of Diagnosis Percentage Number of | Diagnosis Percentage | 
Year Cases Correct | Correct Cases Correct Correct 
1924 Bees Se a ie : 
| 1925 ; 100.0 4 4 100.0 
| 1926 “a i 6 6 100.0 
1927 3 s 100.0 1 0 0 
1 100.0 15 i 7 
| 1929 . 5 83.8 : 11 100.0 | 
| 1930 20 19 95.0 a ‘12 ~ 920~—|| 
| 1931 || 28 “ | 9 1000 | 
| Total 67 62 92.5 “59 56 . — 4 





Note: Twelve cases 


nosed abnormal, 46 had cholecystitis, and of 
these 46 cases, 35 had stones in addition. 
The other types of proved cases consisted of 
a normal gall bladder with cholelithiasis, a 
case of carcinoma of the head of the pan- 
creas with infiltration into the gall-bladder 
wall, a case of carcinoma of the head of the 
pancreas with marked metastases to the 
liver, a primary carcinoma of the gall blad- 
der with stones, an atrophic portal cirrhosis 
of the liver, a metastatic carcinoma of the 
liver with a distended and tense gall bladder, 
ana a ptosis of the gall bladder with peri- 
cholecystitis. Of the nine cases which were 
correctly diagnosed normal, at operation 
three showed no abdominal disease whatso- 
ever and six showed various types of inflam- 
matory lesions. Five cases were incorrectly 
diagnosed pre-operatively and showed a 
normal gall bladder without other evidence 
of abdominal disease, a duodenal ulcer, a 
case of hyperplasia of the mucous mem- 
brane of the gall bladder, a carcinoma of 
the stomach, and a mild cholecystitis with 
In this last case, the 
oral test showed no visualization, whereas 
the intravenous test, done later, showed a 
good visualization with disappearance of the 
shadow after the fatty meal. Moore (8) 
calls attention to the fact that this tvpe of 


hypercholesteremia. 





had combined oral and intravenous tests. 


cholesterosis is one of the pitfalls in diag- 
nosis. 


ORAL ADMINISTRATION 


According to Kirklin (10), the oral ad- 
ministration of the sodium salt of tetraiodo- 
phenolphthalein is as good a method as the 
intravenous for studying the function of the 
gall bladder. 
in most respects than the intravenous injec- 


Since this method is simpler 


tion, it is routinely used at the Mayo Clinic. 
As shown in Table III, over 90 per cent of 
all the 869 operative cases were correctly 
diagnosed pre-operatively, and 98.2 per cent 
of the 505 diagnoses of abnormal condition 
were correct. 
equally with that of Moore’s (8) 406 cases 
tested intravenously with a correct  pre- 


This latter figure compares 


operative diagnosis of 98.77 per cent. 

As shown in Table I, 59 cases came to 
operative or postmortem proof, and the 
diagnosis was accurate in 56 cases, or 94.9 
per cent. 
mentioned in the intravenous group), there 
were 12 cases which also had the intrave- 


In this group (as_ previously 


nous test. 

Of the cases diagnosed pathologically ab- 
normal, 42 had cholecystitis and of these 
42 cases, 33 had stones in addition. The 
other abnormal cases consisted of a primary 
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TABLE II.—INTRAVENOUS AND ORAL CASES 


































































































Yy | Number of | Diagnosis Diagnosis | Diagnosis Percentage 
ear Cases Abnormal Normal Correct Correct 
1924 7 | 6 | 1 | 5 14 | 
1925 5 aa) 0 5 | 1000 
1926 6 = we a 4 | 6 ; 100 0 ~~ 
1927 ae | ae >». 3 50 
1928 > 1 a +. Ce 93.7 
1929s 14 | | : 13 928 
1930 | 28 i a 3 | 27 96.4 
1931 | 34 | a. 4 ; 8 —_ Set ier 97.05 4 
_ | -— | -. | oo | we 93.8 
Diagnosis | Correct Normal - Correct Abnormal _ 
Normal Abnormal _ | Number | Percentage " Number Percentage 
17 | 7 15 | 2 | 92 04.8 

















carcinoma of the liver with metastases to 
the gall bladder and cystic duct, a carcinoma 
of the head of the pancreas in which the 
gall bladder was found large and firm, an 
atrophic cirrhosis of the liver, a case of sub- 
acute yellow atrophy of the liver, an adeno- 
carcinoma of the gall bladder with stones, 
cholelithiasis with normal gall-bladder walls, 
an incarcerated calculus in the gall bladder, 
a metastatic carcinoma of the liver with a 
distended and tense gall bladder, and ptosis 
with pericholecystitis of a large gall bladder. 
There were five cases in this group which 
were correctly diagnosed as normal. One 
was a normal gall bladder with no other evi- 
dence of abdominal disease, one duodenal 
ulcer, a cystic ovary with a retroverted 
uterus, a chronic salpingitis, and a hydro- 
salpinx. Three cases that were incorrectly 
diagnosed consisted of a normal gall bladder 
with no other demonstrable disease, an in- 
voluted appendix, and a carcinoma of the 
stomach. 

One case in this group, which was also 
mentioned under the intravenous group, is 
of particular interest in that it was cor- 
rectly diagnosed by the oral and incorrectly 
by the intravenous test. The pathologic 


diagnosis was a mild chronic cholecystitis 
and a hypercholesteremia. There was no 
visualization with the oral dye, but a good 
visualization with the intravenous and a dis- 
appearance of the shadow after the fatty 
meal. This divergence of response can be 
explained by the findings of Kirklin, Caylor, 
and Bollman (11) which showed that the 
concentrating ability of the gall bladder may 
be decreased or enhanced in cases of ad- 
vanced disease. There may be impaired, 
normal, and hyperfunctioning areas. In 
this case, the intravenous test was probably 
“too good” or rather “too sensitive,’ and 
allowed the non-diseased parts to function 
enough to produce a good shadow. 


COMBINED RESULTS 


Table II shows all cases which came to 
operation or postmortem for check. In the 
first few years of the use of cholecyst- 
ography, comparatively few cases were 
proved. Out of the total 114 cases over 
a period of eight years, 97 were diagnosed 
abnormal, 17 normal, and 107 (or 93.8 per 
cent) proved to be correct. Of the 97 cases 
diagnosed as abnormal, the correct diagnosis 
was obtained in 92 (or 94.8 per cent), and 
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TABLE III.—REPORTS OF SERIES OF OVER 100 PROVED CASES 
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Author | Year Seat Cas! Mi | Oral | —— 
“Graham (12) ae | wo | hla hmdTlCl w]e 
“Graham (13), Moore (14) % 1927 a 147 7 a a fs 97.28 s 
“Wilkie and Illingworth (15) | 1927 = | me | 880 
"Case (16) — ae Se ee Se eee oe 
‘Kirklin (10) | 1929 iE 809 L as af  g69—CtC«dL:C(ts«O = 
Robins and Goldberg (17) 1929 182 a i oe a (182 | 86.2 
“Johanneson (18) - | 1929 - | 100 ms 100 | | 98.0 
“Wilson (19) | eo) oe ee et a 3 
Nordin (20) |S ae 98.5 
“Hawley (21) | 1931—sC 146 78 68 90.4 
“Moore (8) | 1931 ~— | S« 406 406 08.77 














of the 17 cases diagnosed normal, 15 (or 
88.2 per cent) were correct. One hundred 
and four cases were proved by operative 
check and ten by postmortem examination. 
Twelve of the 104 cases had laparotomies 
without removal of the gall bladder. Two 
of these cases had cholecystotomies in which 
many stones were removed, and in the other 
ten cases the diagnosis was obvious for ab- 
dominal conditions other than gall-bladder 
disease. 

In Table III are listed a number 
workers on cholecystography who have re- 
ported results in over a hundred proved 
cases. In general, it may be said that both 
methods are of great value and probably are 
of equal value in the diagnosis of gall-blad- 
der dyscrasias, depending upon the individ- 
ual technic and skill of the roentgenologist. 
There are many factors which make for 
good or poor results, and each one, from the 
instructions to the patient to the interpreta- 
tion of the films, plays a great part in the 
success or failure in the accuracy of diag- 
nosis. 


of 


PITFALLS IN DIAGNOSIS 


Aside from methods of technic and from 
the fact that patients may not carry out 
their instructions properly, mistakes can be 





unwittingly made by the roentgenologist be- 
cause of certain confusing shadows on the 
films. LeWald (22) has reported cases of 
“spontaneous inspissation” of bile which 
casts a shadow not unlike that of a normal 
gall-bladder visualization. Cross (23) has 
described a case sent to him for cholecyst- 
ographic examination in which the pre- 
liminary film showed a gall-bladder shadow 
denser than the average cholecystogram. 
At operation, a greenish “mud” was found 
in the gall bladder which was composed 
of cholesterol, calcium carbonate, and phos- 
phate. Brailsford (24) cites two cases 
in which the preliminary film showed gall- 
bladder shadows as normal-looking chole- 
cystograms because the organ was found 
to be filled with what he termed “sand.” 
In this type of case, the function of the 
gall bladder is impaired, but may be over- 
looked by the roentgenologist. The per- 
sistence of the shadow without change in 
size after a fatty meal would give the 
clue to a pathologic diagnosis. These cases 
are not cited to indicate the necessity for a 
routine preliminary film of the abdomen. 
Many institutions still follow this practice, 
but here it is felt that it is an economic 
waste. Large, faintly visualized gall blad- 
ders may be considered abnormal by their 
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appearance on the roentgenogram and yet 
be found at operation to be normal.  For- 
merly, it had been our practice to repeat the 
examination in all types of faintly visualized 
gall bladders, and, if the same type of 
shadow appeared on the second series, the 
gall-bladder function was considered abnor- 
mal. But since this survey has been made, 
this practice has been discontinued. How- 
ever, if the technic was unsatisfactory, the 
examination Out of 23 
proved cases that had a second test, only 
three showed a discrepancy; two of these 
were due to technical difficulties, one be- 
cause the film was taken poorly and the 
other because only one-half the proper 
amount of dye was injected. Thus, only 
one case out of 23 (or 4.3 per cent) showed 
an actual discrepancy. This case, which was 


was repeated. 


pathologically diagnosed —hypercholester- 
emia, has been referred to previously. Thus, 
cholesterosis may be present without ob- 
vious cholecystographic signs. In a certain 
percentage of gall bladders which visualize 
normally, we, as other observers, have found 
that a discased organ may exist. The ex- 
planation by Kirklin, Caylor, and Bollman 
(11) for this finding has already been men- 
tioned. Slight mottling in a well visualized 
organ very often presents a borderline case. 
This mottling may be due to slight move- 
ment of the patient during the exposure, or 
it may be due to multiple stones. 

While the cases presented show that 
cholecystography is of great value in the 
confirmation of clinical diagnoses of the 
gall bladder, it must be remembered that 
this test is not foolproof. It represents a 
test only of the concentrating ability of the 
gall bladder. in the excellent study on the 
concentration of cholecystographic mediums 
and bilirubin by the gall bladder, Kirklin, 
Caylor, and Bollman (11) state that, “in 
view of the results of this study it would 
appear that, while cholecystography is a re- 
liable test of the function of the gall blad- 
der, dependence on it as a diagnostic meas- 





RADIOLOGY 


ure should not be encouraged to the exclu- 
sion of older clinical methods.”  Euster- 
man (25) strongly emphasizes that the 
roentgenologist should not play the part of 
the diagnostician. Only by close co-opera- 
tion between clinician and roentgenologist 
can the most accurate diagnosis be made. 


CONCLUSIONS 


well 
established procedure in gall-bladder diag- 


1. Cholecystography, although a 


nosis, should be studied more to obviate the 
existing difficulties. 

2. Both intravenous and oral methods 
should be employed. 

3. Review of the literature, as well as 
our own statistics, show that the intravenous 
and oral methods of administration are of 
about equal value in gall-bladder diagnosis. 
at the Cleveland City 
Hospital shows a correct diagnosis of 92.5 


4. [-xperience 


per cent with the intravenous and 94.9 per 
cent with the oral method. The average 
correct diagnosis is 93.8 per cent. 

5. Cholecystography is a reliable test of 
gall-bladder function. 

6. The roentgenologist must be on the 
lookout for pitfalls in diagnosis with this 
procedure. 

7. Co-operation between clinician and 
roentgenologist is necessary for accurate 
gall-bladder diagnosis. 
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A STUDY OF THE MOTOR PHENOMENON OF THE 
MEDIASTINUM IN INFANTS AND CHILDREN 
WITH PARTICULAR REFERENCE TO HYPERPLASIA OF THE THYMUS? 
By C. K. HASLEY, M.D., Derrorr, MicH1GAn 
HILE “thymic hypertrophy” has beyond the peradventure of doubt. How, 
been and still is a frequent roent- then, can a roentgenologic examination be 
genologic diagnosis, studies in the conducted to either confirm or rule out a 
motor phenomenon of the mediastinum possible hyperplasia of the thymus? Is it 


during the last three years have proven that 
such a diagnosis is often an erroneous one. 
In fact, experimental observations of the 
mediastinal physiologic movement with the 
Jarre cinex camera tend to prove convinc- 
ingly that thymic hyperplasia, per se, is 
rather infrequent. Yet thymic hypertrophy 
does exist. Postmortem examinations have 
demonstrated slight to great enlargement 


1Read before the Radiological Society of North America 
at the Seventeenth Annual Meeting at St. Louis, Nov. 28- 
Dec. 1, 


1931. 


possible to demonstrate slight thymic hyper- 
plasia? Does it ever exist without symp- 
toms? Are the symptoms—cyanosis, respir- 
atory stridor, convulsions, etc.—caused by 
other pathologic conditions? These, and a 
host of other questions, should be asked and 
satisfactorily answered, if they can be, be- 
fore one is entitled to become too dogmatic 
in expounding theories. 

This paper is by no means a final analysis 
of so complex a subject as thymic hyper- 
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plasia, but is offered to stimulate a definite 
routine in the examination, and to encour- 
age—yes, to urge—the use of the fluoro- 
scope in making the study. An examina- 
tion of an infant’s or a child’s chest should 
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physiological changes and by no means indi- 
cate pathology. A wide supracardiac medi- 
astinal shadow does not necessarily imply 
In the 
past, such an interpretation of a wide medi- 


that the thymus is of increased size. 





Roll film showing multiple records of the motor movement of the 
Rate of exposure about three to four per 


astinal shadow led to the very common in- 


Roent- 


Fig. 1. 
trachea incident to forced breathing. 
second. The outline of the trachea is retouched. 
never be considered complete without 
thorough fluoroscopic study in both the 


anteroposterior and lateral positions. Spe- 
cial emphasis should be placed on observa- 
tion of the lumen of the trachea, not only 
during the entire phase of inspiration and 
expiration, but particularly at the height of 
inspiration. With the Jarre cinex camera 
it is possible to record the physiological 
changes in the movement of the medi- 
astinum on a permanent film which can be 
traced, studied, analyzed, and discussed at 
leisure. The method of analysis will be ex- 
plained later. It has been shown that some 
of the changes in the position and size of 
the lumen of the trachea, as well as the 
changes in the cardiac outline, are motor 


terpretation of thymic hyperplasia. 
genologists have been too anxious perhaps to 
find something on the examination which 
might explain, by the remotest chance, the 
clinical picture and, hence, any prominence 
of the mediastinal shadow in any phase of 
respiration or cardiac cycle has been erro- 
neously advanced as indicating thymic en- 
largement. Normal physiologic movements 
must be taken into consideration before a 
positive diagnosis of thymic hypertrophy 
can be made from a roentgen-ray study; yet 
one should always bear in mind the possi- 
bility of an increased thickness of the thy- 
mus or anteroposterior thymic hypertrophy. 

One might ask for the “nth” time, What 
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is thymic death? Can there be a thymic 
death without any enlargement of the thy- 
mus? Is the enlarged thymus associated 
with a constitutional defect commonly 
called, in medical literature, a status lym- 
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blood vessels, and nerves, thereby produc- 
ing in many cases asphyxia and death. 

The second theory, probably advanced at 
first by Paltauf and more recently sup- 
ported by Warthin and many other pathol- 





Fig. 2. 
the height of inspiration. 
panded. The trachea shows 
pression or buckling. 
in the nasopharynx. 


Film of chest and nasopharynx made at 
The lung tissue is ex- 
no evidence of com- 
Note the foreign body shadow 


phaticus, or a status thymico-lymphaticus ? 
These questions have not been satisfactorily 
answered even though they have been con- 
troversial subjects for many decades. How- 
the and heated debates 
which have resulted have been fruitful: they 


ever, arguments 
have stimulated and are continuing to stim- 
ulate further research among radiologists, 
pathologists, and pediatricians. 

Marine, in 1928, summarized the various 
theories of thymic death. The radiologist 
is interested particularly in the first theory, 
namely, the so-called obstructive theory, 
which, according to some investigators, re- 
sults in mechanical pressure on the trachea, 


Fig. 3. Same patient as shown in Figure 2, taken 
at the height of expiration. Note the density of the 
lung tissue and the buckling of the trachea. There 
is no evidence of thymic hypertrophy. 


ogists, ascribes death to a constitutional de- 
fect associated with hyperplasia of the thy- 
mus which involves both the cortex and the 
medulla but especially the medulla, as well 
as a general lymphoid hyperplasia and a 
marked hypoplasia of the adrenals and the 
A third theory is 
ascribes 


cardiovascular system. 

anaphylaxis. A fourth 
death to an excessive and abnormal thymic 
secretion which results in a lympho-toxemia. 
A fifth theory suggests that death might be 
due to a hypersusceptibility to a physical 


theory 


and chemical agent. 
Pancoast, by careful and _ painstaking 
fluoroscopic observations, has contributed in 
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two publications a great amount of informa- 
tion on the mechanical obstruction theory. 
He conducted experimental studies in both 
the horizontal and vertical positions, obtain- 
ing films as nearly as possible at the height 





RADIOLOGY 


THE METHOD OF EXAMINATION AND STUDY 


The Jarre cinex camera is in reality an 
enlarged edition of an Eastman kodak. A 
roll film approximately twenty feet in length 





Fig. 4 (left). 


variation in the density of the lung tissue. 


Fig. 5 (right). 


Multiple exposures selected from one roll of film. Note the 


Patient in the lateral position. 


Multiple exposures of the cervical region on an adult shown 


here to emphasize the change in the outline of the trachea due to normal inspira- 


tion and expiration. 


of inspiration and expiration. During the 


examination the child’s head was _ held 
straight, midway between flexion and ex- 
tension and without rotation. Exposures 


were made after inducing the patient to cry 
lustily. 

Our examinations with the Jarre cinex 
camera have been conducted with the patient 
in the horizontal and lateral positions and, 
like those of Pancoast, include the study of 
the nasal pharynx as well as the neck and 
the chest. Fluoroscopic observations have 
been made with the child in the vertical posi- 
tion, but as vet we have been unable to ob- 
tain any roll films demonstrating the physi- 
ological movement in the upright position. 
We hope to be able to make these observa- 
tions for comparative study in the near 
future. 


is usually used, and exposures may be made 
slowly or rapidly, it being possible to main- 
tain a maximum rate of from three to four 
exposures per second. Some of the rolls 
on the study of the thymus were actually 
made in from ten to eleven seconds. On 
such a film there is a record of the move- 
ment of the heart in diastole and in systole; 
the chest in inspiration and expiration, as 
well as in many of the intermediate phases. 
Some of the films were made in the antero- 
posterior position, others in the postero- 
anterior position, and still others in the lat- 
eral position with the arms and shoulders 
Some were made with 
the arms drawn up above the head. We 
have found that the Pancoast method in the 
lateral position is the most satisfactory, as 


placed posteriorly. 


the entire lumen of the trachea, the nasal 
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pharynx, and the oropharynx can be studied. 
After the roll film was developed and dried, 
tracings of the thoracic cage, the heart, 
trachea, larynx, tongue, and bony landmarks 
were made in consecutive order on trans- 





Fig. 6 (left). 


Multiple exposures in the anteroposterior direction. 
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The most striking observation from this 
study was the mediastinal shift in the lateral 
position, at times to the right and then to 
the left, the shift occurring without any 
particular rhythm: later an anteroposterior 


at 


The in- 


dividual exposures were selected at random from one roll of film. 


Fig. 7 (right). Method of study: 


Note the tracing of the outline of the 


trachea, cervical vertebra, diaphragm, heart, etc 


parent paper. These tracings are, in real- 
ity, animated drawings and were then stud- 
ied by superimposing one on another so that 
the minutest movement could be detected, 
the bony landmarks closest to the films being 
used as points of fixity for the animated 
drawings. In one of the cases, over a hun- 
dred animated drawings were made where- 
upon, on superimposing one on the other, it 
was found that no two were identical in 
every phase: some were similar while others 
were greatly dissimilar. This is a significant 
finding and definitely proves that films be- 
fore and after treatment are absolutely 
worthless and should never be used except 
for relative comparison. The outlines were 
disturbed by the cardiac cycle, the respira- 
tory cycle, and other factors such as the 


emotional state of the patient, movement of 
the liver, ete. 


shift was noted. Then, is it not correct to 
assume that. there possibly is a circular or 
perhaps an oval type of shifting of the medi- 
astinum? [Either engorgement of the large 
vessels or lack of an excessive amount of 
blood within them was responsible for some 
of the cardiac mediastinal prominence or the 
lack of it. 
that the trachea was carried to one side, cor- 


On some of the films we noted 


responding to the shift of the mediastinum, 
and that there was also a corresponding 
shift of the trachea in the cervical region. 

A special study was made to note the nar- 
rowing of the cervical trachea. This was 
found usually at or near the height of in- 
spiration or during the time when the full 
length of the trachea was needed. There 
apparently is a physiologic narrowing of 


the trachea, is no way associated with 


pressure from an enlarged thymus, which is 
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probably Nature’s way of stretching a tube, 
which, for a fraction of a second, would be 
too short if it were not for the elastic tissue 
and its ability to be stretched. This theory 
is borne out by the fact that anatomists 





Fig. &. 
of film. 


Method of analysis: Tracing from a roll 
Compare with Figure 9. 


state, in describing the larynx and trachea, 
that the “fibrous membranes are highly elas- 
tic” and, “beneath the mucous membrane of 
the larynx is a broad sheet of fibrous tissue 
containing many elastic fibers.” 

Those who give their support to the so- 
called mechanical obstructive theory agree 
with the anatomical studies of Noback, who 
emphasizes the pyramidal shape of the thy- 
mus, with the base of the gland below the 
level of the clavicle. Further support is 
found for this theory in the rigid thoracic 
inlet and the fact that the cartilaginous 
rings of the trachea are incomplete, being 
absent posteriorly. They are of the opinion 
that during expiration the thymus is pushed 
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upwards and that it is pressed into the bony 
thoracic inlet, thereby producing sufficient 
pressure on the trachea, the blood vessels, 
and the superior laryngeal nerve to produce 
It has never been sat- 


a mechanical death. 





Fig. 9. Tracing of two exposures from a single 
roll of film, showing the movement of the diaphragm, 
thoracic cage, and trachea incident to breathing. 
The slightest movement is detected by this method 
of study. In fact, the mediastinal shift in both the 
anteroposterior and lateral positions was demon- 
strated in this way. This method of study has 
proven that some of the buckling and narrowing 
of the trachea is part of the normal motor phe- 
nomenon. 


isfactorily proven that death actually results 
from thymic compression alone, though 
many are still of the opinion that it does 
happen. We believe that compression and 
pressure are factors which are not to be too 
lightly considered and, furthermore, the 
thymic gland may enlarge still more from 
edema or perhaps internal hemorrhage, and 
it may itself. However, 
partial obstruction is by no means a comi- 


even buckle on 
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plete one, and if it were not for a consti- 
tutional defect, the obstruction alone would 
be insufficient to cause asphyxia and death. 
In other words, thymic death is due to 
something more than mechanical pressure 
from a hypertrophic gland, and, if we may 
repeat for emphasis, that something is the 
constitutional defect. Our studies of nor- 
mal chests and others have shown that 
at times there is a buckling in the trachea 
which we are inclined to regard as being 
physiologic, explained by the fact that 
during expiration the contractile powers of 
the trachea and larynx are not sufficient to 
straighten the trachea and that for a 
given fraction of a second it is in reality 
too long. Nature has taken care of the 
added length by buckling or bending it; 
hence, we are inclined to believe that some 
of the buckling should not be taken as direct 
evidence of pressure. Slight buckling rep- 
resents one phase at the height of expira- 
tion, while definite stretching and constric- 
tion represent the opposite phase, that is, the 
height of inspiration. It is the excessive 
amount of buckling and constriction which 
actually represents possible thymic enlarge- 
ment. In addition to intermittent narrow- 
ing of the trachea at the thymic inlet, we 
have also noticed narrowing at the lower 
portion of the trachea. We attempt to ex- 
plain some of this by the reports of Hudson 
and Jarre who, when iodized oil was intro- 
duced into the 
physiologic wave-like motion in the trachea 
and in the bronchi, which are probably com- 
parable to the peristaltic waves of the intes- 
tines. 


bronchus, demonstrated 


Kennedy and New recently emphasized 
the fact that chronic stridor has frequently 
been ascribed to enlarged thymus when, on 
further study, other pathologic conditions 


were discovered such as (1) congenital re- 
laxation of the larynx; (2) congenital atony 
of the larynx; (3) congenital atony of the 
(5) 


origin; (5) bilateral abductor paralysis; 


vocal cords; stridor due to cerebral 
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(6) neoplasms; (7) tetany; (8) subglottic 
diaphragm; (9) tumors of the thymus 
(rare); (10) lingual thyroid gland; (11) 
retropharyngeal abscesses; (12) congenital 
flaccid tongue. There are a host of other 
conditions producing symptoms which a 
supposedly enlarged thymus produces, of 
which atelectasis, stenosis of the trachea or 
larynx due to infection, congenital heart 
condition, whooping cough, meningitis, etc., 
are the most common. 


THYMIC HYPERTROPHY AS OBSERVED WITH 
THE JARRE CINEX CAMERA 


The most constant roentgen sign in the 
cases which we have studied by the Jarre 
cinex camera method, showing definite thy- 
mic hypertrophy, is a constant lobation as 
demonstrated in the prone position. A con- 
stant lateral deviation of the trachea, with 
more or less constant buckling, would indi- 
cate pressure, probably from the thymus. 
Too much emphasis must not be placed upon 
slight buckling of the trachea at the thoracic 
inlet excepting when it can be repeatedly 
demonstrated and remains more or less con- 
stant in the identical position. We are in- 
clined to regard some buckling and some 
constriction as physiological changes and not 
definitely indicating the presence of an en- 
larged thymus. Borderline cases are indeed 
hard to eliminate even with a thorough and 
elaborate x-ray examination. Because of 
this fact, we should like to emphasize the 
necessity of teamwork in establishing the 
borderline cases of thymic hypertrophy. In 
some of them, we feel that a bronchoscopic 
examination is necessary to eliminate other 
conditions caused by a moderately enlarged 
thymus which might produce the same 
If the question of therapy is a 
pressing one, it is perfectly justifiable to 


symptoms. 


administer x-ray therapy over the thymic 
area if some narrowing of the trachea at the 
thoracic inlet has been demonstrated at the 
height of inspiration. Tt is not necessary to 
administer a heavy dose, since symptoms are 
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readily ameliorated by fractional, filtered, 
extremely small x-ray treatments. It is not 
our intention to enter into theories to ex- 
plain the beneficial result following x-ray 
therapy except to mention that we do be- 
lieve it is not due entirely to the diminution 
in the size of the gland. The so-called pro- 
tein theory is interesting. 
CONCLUSIONS 

Thymic hypertrophy does occur, but its 
incidence is rather infrequent. The degree 
of the hypertrophy varies. It is probable 
that complete mechanical obstruction of the 
trachea is a myth. Constant lobation, con- 
stant displacement of the trachea, intermit- 
tent pressure on the trachea, noted partic- 
ularly at the height of inspiration, indicate 
varying degrees of thymic hypertrophy. To 
eliminate the possibility of other intra- 
thoracic pathology, routine x-ray examina- 
tion of the chest is advocated. 
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CASE REPORTS AND NEW DEVICES 


A RICE PHANTOM FOR DEPTH 
DOSE MEASUREMENTS 
3y ROSWELL T. PETTIT, M.D. 
OTTAWA, ILLINOIS 
and 
ROBERT S. LANDAUER, Pu.D. 
HIGHLAND Park, ILLINOIS 


It is our purpose in this article to describe 
a simple method of making depth dose de- 
terminations. 

In order to apply radiation scientifically, 
it is necessary that the roentgenologist 
know, as precisely as possible, the character- 
istics of the 
There are two factors, which, when known, 
completely define the x-ray beam. One of 
these is “intensity,” or “quantity per unit of 
time,” and the other is “quality,” or “hard- 


radiation being employed. 


ness,” or “penetration.” The unit of inten- 
sity or quantity has now been universally 
adopted as the international roentgen, or r 
unit. A suitable unit of hardness or pene- 
tration—the penetration depends upon the 
wave length—has not yet been adopted. At 
the present time there are four general 
methods for determining hardness or pene- 
(a) spectroscopic determination, 





tration: 
(b) effective wave length 
(c) half value layer, and (d) depth dose. 

There are several disadvantages in the use 
of any of the first three methods, the prin- 
cipal one being that the end-result gives 
nothing of practical use to the roentgenolo- 
gist. For instance, an effective wave length 
determination under a certain set of condi- 


measurement, 
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tions may give a value of 0.165 Angstrom 
What does this mean to the average 
Supposing that, instead 


unit. 
roentgenologist ? 
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The half value layer, the most common 
method used in European clinics and labora- 
tories for the determination of hardness or 





Fig. 1. 
chamber of dosimeter in place. 


of 0.165 A., the result was 0.160 A.—what 
of it?) What use can he make of it? 

The spectroscopic method is, in general, 
only applicable in the research laboratory or 
by a highly trained physicist, and these 
measurements, difficult as they are to make, 
are not readily translated into terms of 
roentgentherapy. 

The effective wave length method of de- 
termining penetration is not as easily deter- 
mined as the directions for making this test 
would lead one to believe, and slight experi- 
mental errors will completely vitiate the re- 
sults. Unless the work is done by a compe- 
tent worker, with a large number of read- 
ings, results bordering on the absurd are 
likely to occur. The same experimental er- 
rors which may have a disastrous effect on 
effective wave length determinations will 
cause small changes in the final results of 


actual depth dose measurements. 





Rice phantom under drum containing x-ray tube, with ionization 


penetration, if carried out properly with re- 
peated ionization measurements (the photo- 
graphic method is not reliable) is, indeed, a 
laborious procedure, and, as in the case of 
the other two methods cited above, is not 
readily translated into terms of practical 
deep x-ray therapy. 

In contrast to these rather indirect meth- 
ods, the depth dose determination is sim- 
ple, direct, and understandable by the prac- 
tising roentgen therapist. .\ reading, show- 
ing that 42 per cent of the radiation ab- 
sorbed at the surface is absorbed in a lesion 
10 centimeters deep, gives direct workable 
information. 

The ideal object for use to determine 
depth dose measurements would, of course, 
be the human body. However, except under 
certain restricted conditions, this is not prac- 
ticable; hence, we must use a substance to 
replace the body which has approximately 








486 


the same absorption. Water has been used 
for this purpose for many years, and, while 
from the standpoint of absorption it is ideal, 
for its opacity to radiation is practically the 
same as that of tissue, yet the disadvantages 





Fig. 2. Rice phantom showing chamber of dosim- 
eter half buried in rice. 


of using it are, first, its general sloppiness, 
and second, the great danger of getting it 
into the ionization chamber of the measur- 
ing instrument. It would be of considerably 
greater convenience if a dry substance could 
be used. Paraffin has been widely employed, 
therefore, despite the fact that it is some 15 
per cent less absorbent than water. This, to 
our mind, constitutes a serious disadvantage. 
In addition, accurately dimensioned paraffin 
blocks are hard to make and to preserve. 

In a personal communication to one of 
us (R. T. P.), Prof. Holfelder, Director 
of Roentgentherapy at the University of 
Frankfort, Germany, mentioned that he 
used ordinary polished rice to fill in the hol- 
lows of the body, when giving deep therapy 
treatments. The purpose of the rice is to 
give better distribution to the radiation. 
Prof. Holfelder mentioned also the fact that 
loosely packed rice has practically the same 
absorption coefficient as body tissue. 

Some time ago, we constructed a phantom 
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for the use of rice instead of water in depth 
dose determinations which has proven re- 
markably satisfactory. Before describing 
the phantom itself, we will give the com- 
parative measurements with rice and water. 

The determinations were made using a 
mechanically rectified machine, 8 milliam- 
peres of current, 50 centimeter target-phan- 
tom distance, 180 peak kilovolts, 20 by 20 
centimeter field, and a filter composed of 
copper, tin, and aluminum (modified Tho- 
raeus )—an equivalent of 2 millimeters of 
copper. 

Let I.w represent the radiation intensity 
at the surface of the water. 

I,ow intensity 10 cm. deep in water. 

I.r intensity at surface of rice. 

I,or intensity 10 cm. deep in rice. 

Our experimental results were as follows: 








Iow = 23.2 r per minute. Iiw=10.6 r 
per minute. 
Tiow 
= 0.457 (45.7 per cent depth dose in 
fiw 
water ). 


Ior = 23.5 r per minute. I,or = 11.0 r per 
minute. 


Lor 





= 0.468 (46.8 per cent depth dose in 

Lor 
rice ). 

These results show that rice absorbs ap- 
proximately 2 per cent less than water, a 
difference which in contrast to paraffin may 
be neglected from a practical standpoint. 
These results that the back- 
scatter from rice is within 1 per cent of the 
Thus, evidently, 


also show 
back-scatter from water. 
rice may be substituted for water as it has 
similar absorption characteristics. 

The phantom (Figs. 1 and 2) consists of 
a wooden box without a top, approximately 
13 inches square by 10 inches deep. One 
end is fitted with an ingenious gear-driven 
slide mechanism for holding and moving the 
ionization chamber. To operate the appara- 
tus, the ionization chamber is clamped into 
place, adjusted by means of the hand wheel 
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until it is half buried in the surface of the 
rice, and ionization readings are taken with 
the chamber in this position. It is then low- 
ered through the rice to the desired position 
by simply turning the hand wheel, the rice 
being so loose that the chamber readily slips 
through it; in fact, the chamber moves al- 
most as easily through the rice as it would 
through water. This is one of the most ad- 
vantageous features of the rice phantom, as 
it enables the operator to obtain readings at 
any desired depth. The rice used is ordinary 
commercial polished rice, costing about four 
cents a pound (wholesale), approximately 
forty pounds being required. The rice is 
simply poured into the phantom and leveled 
off with a knife or spatula. 





AN APPARATUS FOR THE PRODUC- 
TION OF LOCAL HEAT IN BODY 
TISSUE BY MEANS OF HIGH 
FREQUENCY ELECTRIC 
FIELDS 
By FRANCIS W. BISHOP, Associate in Medicine, 
ROCHESTER, N. Y 
From the Division of Radiology of the Department 
of Medicine, University of Rochester School of 
Medicine and Dentistry and Strong 
Memorial Hospital 

Diathermy machines, infra-red radiation, 
hot compresses, etc., have been used for 
many years for the production of heat in 
local parts of the body in the treatment of 
disease, particularly arthritis. In the case of 
heating lamps, the penetration of heat is so 
slight that the temperature of the deep parts 
is not appreciably raised. In cases in which 
heat is transmitted by conduction, as in hot 
compresses, the dissipation of heat by blood 
flow through the part treated makes it im- 
possible to administer heat to the deep struc- 
tures. With diathermy machines, in a case 
in which a high frequency current is passed 
through the part by means of electrodes di- 
rectly applied to the skin, there is produced 
a through-and-through heating, and such 
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machines have sufficient power to overcome 
the dissipation of heat by blood flow, etc., 
and to maintain the elevated temperature of 
the part as long as desired. However, it is 
difficult at times to attach electrodes to cer- 
tain parts of the patient, such as the shoul- 
ders, and there are certain difficulties in se- 
curing good contact with the skin. 

Through recent advances in the radio 
field it has become possible to apply energy 
to a part of the body and cause a rise of 
temperature in the tissues without an actual 
application of electrodes; in other words, 
we now have an apparatus at our disposal 
which retains the advantages of a diathermy 
machine as far as deep heating is concerned, 
but with many of the disadvantages elimi- 
nated. It can be constructed in any well 
equipped laboratory and need not then cost 
more than an ordinary diathermy machine. 
Carpenter and Page (1) describe a radio 
apparatus of high power for the rais- 
ing of the systemic temperature. Patzold 
(2) describes a lower powered machine for 
the local application of this form of energy. 
However, no circuit and but few data are 
given. We propose to describe in detail an 
apparatus constructed in this laboratory and 
which has been applied clinically for some 
time with good results. 

If the essential circuit requirements are 
complied with, there is considerable latitude 
in the arrangement and design of the appa- 
ratus, as well as the manner of application 
of the energy to the patient. 

The machine consists essentially of a high 
frequency vacuum tube oscillator, operating 
at a frequency of about 10,000 kilocycles. 
The output of the machine is led to two in- 
sulated plates between which the part of the 
body to be treated is placed. An intense, 
rapidly fluctuating, electrostatic field exists 
between these plates, and the heating effects 
are brought about by electrical losses, such 
as dielectric hysteresis and eddy current 
losses, occurring in the part of the body un- 
der treatment. 
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The principal circuit (Fig. 1) is essential- pack. A tapped iron-core inductance is con- 
ly that of a short wave radio transmitter. nected in series with the primary winding of 
Two UX 852 radiotrons, rated at 75 watts _ the step-up transformer as a control of input 
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Fig. 1. Wiring diagram of apparatus. Definitions of Symbols: Ly, Tank 
inductance of oscillator; L:, Radio frequency chokes; L2, Variable input choke 
for voltage control of plate transformer; C, 0.002 mfd blocking condenser, rat- 
ing 5,000 volts; C:, 0.002 mfd by-pass condenser, rating 1,000 volts; T,, Filament 
transformer, one 10-volt winding, one 2.5-volt winding, 5,000-volt insulation ; 
T:, Plate voltage transformer, 2,500-0-2,500 volts; R,, 10,000 ohms, 50-watt 
grid leak; R:, Two 500,000-ohm resistors, used as multipliers for voltmeter; 
Ip, Plate current milliammeter, 0-500 ma.; Ep, Plate voltmeter, 0-3,000 v.; 
Ef, Filament voltmeter, 0-10 v.; W, Wattmeter in primary of plate transformer, 
0-750 watts; RF, Radio frequency ammeter, 0-5 amps.; N, Neon RF indi- 
cator lamp; P, Pilot lights across primaries of power transformers; Vi, UX 
852 RCA radiotron; V2, UX 866 RCA radiotron; S,, Filament transformer 
switch; S., Plate transformer switch; S;, Voltage control switch for plate 
transformer; S:, Remote control switch, same purpose as S;. 


each, are connected in a push-pull Hartley voltage to the radiotrons. Two UX 866 
circuit. The tubes are energized by a 2,000- mercury vapor tubes act as rectifiers for the 
volt, full wave rectified but unfiltered, power high voltage. The filaments of all tubes are 
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fed by a single separate filament  trans- 


former. 
The wattmeter, the high tension volt- 





ed to the frequency range used by cut-and- 
try methods. The leads from the tapped 
primary choke coil go to the nine-point 


Il ANNI ~ 


? 


4 


Fig. 2. Layout of parts as seen from the rear. 


meter, and the filament voltmeter, and per- 
haps the radio frequency ammeters, are not 
absolutely essential but add greatly to the 
ease of the adjustments of the apparatus and 
are valuable for the collection of data. The 
plate milliammeter is quite necessary as an 
indicator for the correct operation of the 
machine. One terminal of a one-half watt 
neon lamp is attached to a low voltage point 
in the radio frequency circuit to act as an 
oscillation indicator. A choke coil is placed 
in the plate circuit of each radiotron to pre- 
vent the radio frequency currents from 
feeding back into the power pack. These 
may be wound in the laboratory and adjust- 


switch on the panel and also to a multipole 
socket, so that by means of a nine-point 
plug the machine may be operated by remote 
control at another rotary switch at the end 
of a small nine-wire cable. 

The cabinet may be of any size and shape 
that allow free access to the apparatus and 
an easy application of the energy to the pa- 
tient (Fig. 2). Our cabinet was adapted 
from an old high frequency machine. It 
stands 130 cm. high, 45 cm. wide, and 40 
cm. deep. The upper front of the cabinet 
holds a l-cm. thick rubber panel, 60 cm. 
high and 40 cm. wide. Upon this panel are 
mounted all meters and controls. 
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The radio frequency voltages are led to 
the treatment plates by two jointed and ex- 
shoulder joints” of 


sé 


tensible arms, the 


Fig. 3. Showing attachment of arms and multiple joints. 


Front view of cabinet. 


which (Fig. 3) are attached to the cabinet 
sides at a height of about 120 cm. from the 
floor. The “upper arm” consists of a 70-cm. 
length of 2.5-cm. brass tubing, with a 60-cm. 
length of smaller tubing which just slides 
easily inside of the larger one. A clamp at 
the end of the outside tubing holds the slid- 
The 


“elbow joint” is attached to the lower end 


ing portion in any desired position. 


of the sliding portion of the upper arm. 
There is a “forearm” consisting of an 
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8-mm. brass rod 35 em. long, capable of 
complete rotation. This is insulated by hard 
The “wrist” consists of a 2.5-cm. 
ball-and-socket to which the treat- 
ment plate is attached. The usual 
treatment plates consist of circu- 
lar aluminum discs, 1 mm. thick 
and 16 cm. in diameter, encased 
in hard rubber. These plates are 
interchangeable with a smaller el- 
liptical pair, with a major and 
minor axis of 11 cm. and 7 cm, 


rubber. 


respectively. Because of the am- 
ple extensibility of the arms and 
the flexibility of adjustment, pa- 
tients may be treated readily 
while lying in bed (Fig. 4). The 
length of the arms may be varied 
from about 1 meter to 1 meter 60 
centimeters. In application, the 
plates are adjusted one to each 
side of the part to be treated, with 
a space of from 2 to 4 cm. be- 
tween the plates and the skin. 
This technic permits easy obser- 
vation of the condition of the 
skin, which may be injured, as in 
ordinary diathermy, if too great 
power be used. 


DISCUSSION 
For low power work a single 
tube could be 
However, in such a case one of 


oscillator used. 

the treatment plates would be con- 

nected to the grid end of the he- 
lix, and, if much power were absorbed, the 
tube might cease to oscillate. In general, the 
push-pull arrangement is more satisfactory. 
Self-rectification is not advisable because the 
oscillator tubes become too hot. A frequency 
of about 10,000 kilocycles (30 meters) has 
been chosen because the tubes oscillate read- 
ily and deliver ample power at these fre- 
quencies. There is, naturally, a frequency 
shift when the length of the arms or the 
spacing of the treatment discs is altered, or 
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when a patient is placed between the elec- 
trodes. This variation is of little conse- 
quence, since these relatively small changes 
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patient is simpler than in the case of “elec- 
trode” diathermy, and is much less time- 
consuming. 





_Fig. 4. Illustrating the method of applying the electrostatic field to a bed 
patient. 


of frequency at this wave length have little 
or no effect upon the heating produced. The 
arms are insulated as much as possible to 
avoid burns, which would occur if an ex- 
posed part of the high frequency circuit 
were touched. 

Not a great deal is known about the tem- 
perature gradients occurring in tissue treat- 
ed by this method, because of difficulties in 
using thermo-couples, ete., in a very high 
frequency field, but it is generally believed 
that they are quite similar to those found in 
ordinary diathermy. The clinical results do 
not seem essentially different. 


CONCLUSIONS 


An apparatus, capable of producing ex- 
tremely high frequency oscillations, has been 
described, the electric field of which is util- 
ized to produce heat in local parts of the 
body. The application of this energy to a 
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DIVERTICULA OF THE DUODENUM 
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Since Chomel, in 1710, first described a 
diverticulum arising from the duodenum, 
until 1911, less than a hundred cases have 
been reported in the literature. J. T. Case, 
in 1913, was the first to call attention to the 
diagnosis of duodenal diverticula by means 
of the roentgen ray and the opaque meal. 
Since that time, new cases have been report- 
ed in increasing numbers. With few excep- 
tions, the papers written on the subject are 
either reports of single cases, or deal with 
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the x-ray diagnosis rather than with the sub- 
ject as a clinical entity. This is due, no 
doubt, to the fact that many cases of duo- 
denal diverticula are found accidentally, 
either by x-ray or autopsy, and apparently 
gave rise to no symptoms. Spriggs (21), 
however, in a report of 38 cases, found defi- 
nite abdominal symptoms which could be at- 
tributed to no other cause in 18 of the 38, or 
almost 50 per cent. 

Pathology and Etiology.—Diverticula 
have been classified into acquired or congen- 
ital. 

As to etiology, one is faced by many 
theories. Cole (9) lists four opinions of 
causation, as follows: (1) That diverticula 
are congenital in nature, representing abor- 
tive attempts at the formation of supernu- 
merary- pancreas; (2) that they may be 
caused by traction from without, by gall- 
bladder disease, etc.; (3) that they may be 
localized defects in with 
pouching resulting from age; (+) that they 
may be caused by pressure from partial ob- 
with resultant localized 


the muscularis, 


struction below, 
herniations. 

It is quite obvious from the above list, in 
addition to several other theories, that a 
suitable explanation which will fit all cases 
has not yet been found. 

Diagnosis.—There is as yet no symptom- 
complex by which a duodenal diverticulum 
can be recognized clinically ; hence, the diag- 
nosis rests entirely upon the x-ray and the 
opaque meal. Case has described the roent- 
gen findings; briefly, they are: A more or 
less spherical shadow situated on the con- 
cave side of the duodenum; separate from, 
yet related to, the duodenum. Persistence of 
the shadow after the stomach and duode- 
num are empty—it may persist for several 
hours or even days. There is usually no 
tenderness directly localized over the shad- 
ow; however, in the series herein reported 
there was definitely localized tenderness in 
five of the twenty cases. 

Last, but not least, the most important 
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part of the gastric examination is to look 
intensively for diverticula. On the film it 
is possible that barium-filled diverticula may 
be confused with such other conditions as 
calcified glands, biliary or renal stones, co- 
lonic haustrations, perforated gastric or 
duodenal ulcers. or dilatations of the am- 
pulla of Vater (the third group listed 
above). Careful fluoroscopic examination 
and progress films, however, usually reveal 
the true nature of the shadow. 

Incidence.—In the writer’s last 1,978 con- 
secutive gastric examinations duodenal di- 
verticula have been observed in 20 cases 
(approximately 1 per cent). In 19, the 
pouch was single; in one, there were two 
pouches. The locations of the 21 diverticu- 
la were as follows: one in the first part of 
the duodenum; 12 in the second part; seven 
in the third part, and one in the fourth part. 
The size of the pouch varied from 1 to 9 
cm. in diameter. The average age of the pa- 
tients was 52 years, the oldest being 71, and 
the youngest 31. Nine were males, and 11 
females. 

Symptoms.—Until recently duodenal di- 
verticula have been regarded as more or less 
harmless, and as giving rise to no symp- 
toms. However, cases have appeared in the 
literature in which the diverticulum was not 
as innocent as it heretofore had been consid- 
ered to be, and it was with this in mind that 
a review of 20 cases at the University Hos- 
pital was undertaken. 

At the onset, one must admit that the 
symptoms may closely simulate gall-bladder 
disease, peptic ulcer, pancreatitis, etc., hence, 
these diseases of the right upper quadrant 
have to be ruled out. 

In 14 of the 20 patients, the symptoms 
complained of could be explained on no 
other basis than duodenal diverticulum, be- 
cause investigation by clinical, laboratory, 
and radiologic means in each case failed to 
reveal any other condition which could ac- 
count for the complaint. Of the other six, 
two had no_ gastro-intestinal complaints 
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whatever, two had peptic ulcers, one had 
syphilis, one had cholecystitis. The most 
common symptoms present in all 14 were, 
bloating or fullness and pain of a more or 
less variable character. All of the 14 cases 
complained of bloating, fullness, distention, 
or a sense of heaviness in the upper abdo- 
men. The pain was fairly well localized in 
the epigastrium in nine of the 14 cases, four 
had pain in the right upper quadrant, and in 
one, pain was absent. .In nature it was va- 
riously described as sharp, dull, or crampy. 
It usually lasted from one to three hours 
and its onset was from one to two hours 
after meals; only four derived any relief 
from food or alkalies. Hemorrhage from 
the bowel was present in three cases, and in 
one there was quite a severe grade of ane- 
mia present. Hematemesis occurred in one 
case; nausea and vomiting were present in 
eight ; constipation in eight, and diarrhea in 
two. 

One interesting feature about this series 
was the reaction of the clinicians who came 
in contact, at one time or another, with this 
group. Ten of the 14 patients were classi- 
fied as psychoneurotics, and certainly there 
were justifiable grounds for such a diagno- 
sis. There was a neurotic element present in 
practically every one, with complaints of in- 
digestion and “stomach trouble” dating back 
from two to twenty-five years; vet, any one 
who has really had a bellyache for fifteen 
or twenty vears has every right to become 
neurotic about it. 

It is possible that the symptoms may be 
due to any one of several things, namely, 
an inflammation of the pouch, an ulceration 
in the pouch or opposite the sac, stretching 
of the walls of the pouch by distention with 
food, or pressure of the sac on surrounding 
structures. 

For example, in one of the cases operated 
on, the diverticulum was found to be in di- 
rect relation to the common bile duct and 
consequently marked dilatation of the duct 
had occurred. Since from 60 to 70 per cent 
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of the pouches occur in the second portion 
of the duodenum in the vicinity of the am- 
pulla of Vater, it is not unlikely that inter- 
ference with the flow of bile may occur 
more frequently than has been thought. 


TYPICAL CASE REPORTS 


Case 1. The patient was a white male, aged 
58 years. About eight years before the 
present examination he began to have a dull 
pain in the epigastrium, coming on about two 
to three hours after meals and lasting for 
from one to two hours. At first this would 
occur two or three times a week, but even- 
tually it became a daily occurrence, and was 
worse in the afternoon and evening. Neither 
tood alkalies relief. About two 
years before the present examination he be- 
gan to notice black and tarry stools on fre- 
quent occasions. At the time of admission to 
the hospital, he had a red blood count of 
about 3,000,000, and stool examinations were 
positive for blood. X-ray examination re- 
vealed a diverticulum 7 cm. in diameter, aris- 
ing from the third part of the duodenum. No 
other condition or lesion could be found to ac- 
count for the above symptoms. 


nor gave 


Case 2. The patient was a white female, 
aged 44 vears, who complained of a dull, ach- 
ing pain which did not radiate, but was con- 
fined to the epigastrium. It came on about 
three hours after meals and lasted about one 
hour. Neither food nor alkalies gave relief, 
and bloating and distention were almost con- 
stantly present. The trouble dated back twelve 
vears, during which time the gall bladder had 
been removed without relief of symptoms. X- 
ray examination revealed a diverticulum of 
the second portion of the duodenum, measur- 
ing 3 cm. in diameter, the only finding which 
could account for the symptoms. 

The treatment is medical and surgical. 


CONCLUSIONS 


1. A report of a series of 20 cases of 
duodenal diverticulum in which this anomaly 
was considered responsible for symptoms in 
70 per cent of the cases. “Two typical cases 
are reported in detail. 
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2. The most common symptoms, in the 
order of frequency, are: distention, sense of 
heaviness in epigastrium, dull pain in epigas- 
trium or right upper quadrant, rarely re- 
lieved by food or alkali, and vomiting. 

3. Medical treatment gives good symp- 
tomatic relief in the majority of cases. 
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AN IMPROVED CASSETTE HOLDER 


By HARRY H. HEYLMUN, M.D., and 
C. MAYFIELD, M.D., of Lone Beacu, 


CALIFORNIA 

This is the description of a device to be 
used in making gastro-intestinal examina- 
tions. 

For a number of years we have been 
using a cassette holder that permits of mak- 
ing four views of the duodenal cap and gas- 
tric antrum on an 11 X 14 film. This holder 
is placed on the fluoroscopic table after the 
general survey of the chest and stomach. 
It is attached to counterweights, which per- 
mit of using it in the standing as well as the 
horizontal position or any intermediate posi- 
tion desired. 

It occurred to us to try to improve this 
cassette holder so that we could get a local- 
ized pressure effect on any part of the gas- 
tro-intestinal tract along the lines worked 
out by Chaoul and also by Akerlund. Over 
the central square of this holder, which is 
covered with aluminum, we spread an ordi- 
nary rubber compression bladder and over 
this a thin sheet of veneer board, which had 
been countersunk to receive the deflated 
bladder and also the stem. An opening 
5.5 & 7 inches (Fig. 1) was cut in the cen- 
ter of the veneer board to permit of the in- 
flation of that part of the bladder which was 
underneath (Fig. 2). 

The bladder is left in position at all times. 
When counter-pressure is desired it can be 
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had in any degree in any position and at any 
desired point by centering the bladder under 
the fluoroscope and operating the two-way 
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brief note concerning the scheme may be 
of general interest. 
Among the causes of non-uniformity in 





Fig. 1 (left). 
bladder deflated. 


Fig. 2 (right). 


bulb that is attached to the stem of the blad- 
der. 
We have found the device useful in se- 


lected cases. 





THE QUESTION OF UNIFORMITY 
IN GOLD IMPLANTS 


THE NATURE OF THE PROBLEM AND A 
PROPOSED SOLUTION 
By E. L. HARRI Pu.D., Professor of 
Physics, (¢ hysicist, and 
E. O. BRAA Sc., Technician, 


ommission, University of 
DASK., CANADA 


Saskatchewan Can 

Saskatchewan, SASKATOON, 

The problem of securing uniformity in 
the millicurie content of gold implants has 
continued to be an important one in the 
emanation plants producing the implants 
and also in the hospitals in which they are 
used. The method developed at the radon 
plant of the Saskatchewan Cancer Com- 
mission at the University of Saskatchewan 
has proven to be such a satisfactory as well 
as simple solution of this problem that a 


A 5.5 7 opening in the center of the veneer board showing 


Showing the bladder inflated by means of the bulb on the left. 


the implants produced at any one pumping 
the following are the more important: 
(1) The crowding of gas to one end as the 
gold tubing is being pinched and cut off at 
the other end; (2) variations in length; 
(3) leakage, and (4) the tendency of radio- 
active atoms to form aggregates, resulting 
in a non-uniform distribution of active ma- 
terial along the uncut tubing. Concerning 
the last named cause little need be written 
in the present report since the nature of the 
phenomenon has been discussed by many 
writers.’ If the radon plant delivers dry 
gas, little attention need be given this mat- 
ter beyond cutting the tubing into the im- 
plants as soon as possible after removing the 
tubing from the plant. 

Experience has shown that the first three 
causes of variation given may be substan- 
tially eliminated by employing the appara- 
tus shown in Figure 1. The essential ele- 
ments of this apparatus are two steel blades, 


1See, for example, Harrington and Gratias, Phil. Mag., 
February, 1931, p. 285. 








496 


O and R, with accurately machined edges 
and slightly raised teeth at intervals of 4.5 
mm., by means of which the gold tubing 
may be divided into compartments. 
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used. To lessen this effect technicians often 
resort to halving the tubing, then halving 
the parts, and so on, a procedure which is 
tedious and involves considerable exposure 
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The gold tubing as removed from the 
plant is placed in the narrow space between 
the two brass side plates, ?, /”, and the free 
one, P, of the two plates tightened against 
the bottom toothed plate Q. This insures 
that the gold tubing, when later pressed 
down onto the teeth, will not be able to 
dodge them nor to unduly widen when flat- 
tened. The substantially mounted upper 
blade, R, is then pushed into the space 
above the tubing and pressed down until 
only the gold tubing separates the two 
toothed blades. A guide insures that the 
teeth of R will be directly above those of 
QO, throughout. A suitable blow by a ham- 
mer on S then accomplishes two objects at 
one stroke: First, it crimps the gold tubing 
at the positions of all pairs of teeth simul- 
taneously. This eliminates the 
crowding of the gas from one end to the 
other, which takes place when pliers are 


gradual 


without fully accomplishing the object in 
mind, and which results in a variety of 
lengths or a wastage. In the second place, 
the method guarantees uniformity in length, 
since the teeth are evenly spaced. Finally, 
it lessens the chance of leakage for two rea- 
sons: The whole tubing space is divided in 
an instant into gas-tight compartments, so 
that an imperfect seal at one end of the tub- 
ing cannot continue to leak, as the tubing is 
being cut into implants as in the usual direct 
pliers plan. In the second place, the teeth, 
each having a flat face about a millimeter in 
length, press shut the bore for correspond- 
ing spaces, thereby adding insurance against 
leakage when the tube is finally cut into 
implants. 

The next step is to loosen B and remove 
the crimped gold tubing—which then has 
the appearance shown by 7. Finally, the 
tubing is cut at each crimped point by dull 
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pliers in the usual manner. This may be 
done rapidly as the indentations or notches 
in the tubing serve as stops by catching the 
blades of the pliers. 

The two blades are of hardened steel ; the 
remaining parts of the apparatus are of 
brass. Compared to the steel, the gold is so 
soft that the apparatus should last indefi- 


nitely. 


Results.—It has been and is still our prac- 
tice to measure implants individually even 
though the uniformity now attained may 
make this precaution unnecessary. A few 
typical cases will: illustrate the degree of 
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uniformity obtained by the method above 
described: Of 29 implants, 18 had a milli- 
curie content of 3.03; 10, a content of 3.08, 
and 1, a content of 2.96. Out of a total of 
22 implants, 7 had a content of 3.46, 14 a 
content of 3.33, and 1 a content of 2.80. 

While these cases are typical, almost per- 
fect uniformity is occasionally obtained, and 
at other times uniformity not quite so high: 
the end ones are likely to be short. When 
one compares this uniformity with the wide 
variations, often up to threefold, obtained 
by the simple pliers method generally em- 
ployed, the advantages of the new method 
are as striking as they are apparent. 
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A RADIOLOGICAL CONCEPT OF 
THE TREATMENT OF CANCER. 
OF THE BREAST* 


No uniform method of procedure has 
been standardized and adopted for handling 
patients with suspected cancer of the breast 
—the debatable points resting mainly in the 
diagnosis—but when the diagnosis has been 
satisfactorily completed, it is not difficult 
to lay out the proper treatment. 

Since my purpose is to speak briefly con- 
cerning the radiological agents available for 
the treatment of carcinoma of the breast, 
I will avoid the controversial points pertain- 
ing to methods of obtaining tissue for 
biopsv—whether by aspiration through a 
large caliber needle, or by direct incision into 
the tumor area. The relative or compara- 
tive safety of either of these methods is still 
undetermined, particularly so if the sections 
must be obtained at some distance below 
normal skin and fascia. Experience has 
proved either method safe when imme- 
diately followed by radical surgery, but 
when such surgery is delayed for any 
reason, the result may spell disaster to the 
patient. 

In all patients with a suspected area or 
mass lying deep within the breast, and not 
attached to the skin, we advise surface irra- 
diation either with x-ray or radium prior 





1Presented before the Fourth Pan-American Medical Cor 
gress, Dallas, Texas, March 24, 1933. 


to the obtaining of the specimen, as we are 
convinced that this is proper both theoretic- 
ally and practically. With frankly operable 
patients, in whom every clinical phase of the 
case points to cancer, the grade of malig- 
nancy is, of course, established by the 
pathologist after removal of the mass. 
What is the relationship existing between 


surgery and radiation? Is there a closer 
bond being established between the advo- 


cates of the scalpel and the users of radia- 
tion therapy? Results obtained during the 
past few years have partially bridged the 
gap, and it now appears that the span will 
be complete in the not-far-distant future. 

As many of our surgical colleagues are 
still holding to the belief that the treatment 
of breast malignancies by x-ray or radium is 
ineffective, the radiologist must gather his 
facts together and present them to his sur- 
gical friends in a manner which will supply 
all clinical data as accurately and completely 
as a report emanating from any other recog- 
nized and authoritative statistical body. 

This again brings up the perennial ques- 
tion of compiling cancer statistics—a highly 
laudable but well nigh insurmountable ac- 
complishment, a work which must not be 
lost sight of, however, so that we may 
eventually have something equally compar- 
able with the present acceptable surgical 
statistics. 

Now that radiology has broadened its 
scope and enlarged its field of activity, the 
question of procedure becomes just as perti- 
nent from the radiological as from the sur- 
gical point of view. The radiologist does 
not always agree with his equally competent 
brother as to the management of a specific 
breast cancer patient, so, in order to be 
specific, I name radiation therapy as the first 
line of offense in breast cancer, and vouch- 
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safe the statement that this agent should be 
used in all patients with cancer of the breast 
—primary, metastatic, or recurrent—and 
that surgery should be limited to those 
primary tumors of the breast which prove 
to be radioresistant after an adequate course 
of x-ray therapy or radium implantation, or 
both. We are, of course, all agreed that, 
when mechanically possible, a sloughing, 
painful, and malodorous mass should be sur- 
gically removed, if for no other reason than 
that of palliation or temporary sanitation. 
The progress of radiology shows that its 





scope is greater than anyone would dare de- 
fine, and new evidence is daily accumulating 
from the world’s great medical centers that 
the intrinsic value of radiation energy must 
be recognized as of paramount importance 
in the treatment of breast cancer. 

From the time when radiation therapy 
first appeared I have maintained that sur- 
gery came first in breast cancer, which state- 
ment is verified in the various papers I have 
offered upon this subject during the past 
twenty years. In view of the 
which has been made during that period, 
however, | am now convinced that my for- 
mer stand is no longer tenable. We must 
now turn to the one and only agent which 
has demonstrated, beyond all peradventure, 
its ability to destroy cancer cells—the energy 
This change of front on my 
any spectacular results 


progress 


of radiation. 
part is not due to 
achieved by radiation, but, rather, to the 
realization that surgery, per se, has decisive- 
ly failed to change the clinical cure period 
over that which maintained before modern 
radiation therapy came to the front—and 
this, in spite of the best efforts of the 
world’s most outstanding and accomplished 
other surgery has 
made no appreciable progress in handling 
this problem, while radiation most certainly 


surgeons. In words, 


has. 

Another question which has not as yet 
heen satisfactorily answered is, What are 
the limits of radiation? Personally, I have 
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already voiced my opinion and stand ready 
to defend my position. If cancer of the 
breast is curable by surgery, it is equally 
curable by radiation, and the end-result de- 
pends almost wholly upon the ability of the 
surgical or radiological clinician. Obvious- 
ly, there are a great many operations per- 
formed by general practitioners which may 
detract somewhat from the efficiency shown 
in surgical statistics. To offset this, how- 
ever, many of us radiologists are equally 
unprepared to do the very highest type of 
work on breast cancer, but there is now 
enough knowledge available to correct this 
condition. 

Radium and x-rays are physical agents 
employed in the treatment of cancer to ac- 
complish the slow cellular transmutation or, 
if you please, the absorption and elimina- 
tion of the offending mass. These agents 
cannot, of course, be used for the direct de- 
struction or mechanical removal of a tumor, 
in cases in which an extensive ulcerating or 
necrotic condition involving the skin and 
surface requires the cold scalpel, actual cau- 
tery, or, beiter still, the radio-knife or elec- 
trotome. 

The first requisite in all classes of carci- 
noma of the breast is to thoroughly irradiate 
the entire area, including all contiguous 
lymph channels, with short wave length 
x-rays. This is 
called tangential method of Holfelder, spar- 
ing the lung. fields as much as possible from 
radiation effects. This treatment takes 
from two to three weeks, depending upon 
the daily dosage and the amount of involve- 
ment, and necessitates a subsequent rest of 
three to four weeks to permit the tissues to 
regain equilibrium ; in other words, until the 
subsidence of the usual tissue reaction has 


accomplished by the so- 


taken place. 

The individual peculiarities of each pa- 
tient must, of course, be considered, but, 
generally, cases are well covered by this 
procedure. If we are handling a patient 
with much skin involvement and surface 
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necrosis, there is usually found, at the end 
of this x-ray reactionary period, a marked 
reduction in the tumor, less fixation, and 
definite recession of the lymph nodes in 
cases presenting palpable metastatic involve- 
ment. Such patients are then hospitalized 
for the removal of the offending mass by 
the electrotome, while, at the same time, 
platinum radium needles are methodically 
plunged into all gland-bearing tissues ac- 
cording to the methods described by Keynes. 
Skin permitting, the operative wound is 
closed, but if the tumor removed is too large 
to permit of this, the wound is allowed to 
heal by granulation or, in some cases, skin 
grafts are employed to assist the healing 
process. 

Where the skin is not directly invaded 
(without regard to the size of the underly- 
ing tumor) surgery is not undertaken, but 
the radium needles are inserted around the 
tumor mass to accomplish its complete steril- 
ization, after which all gland fields are sub- 
jected to implantation, as already described. 
As many as from 35 to 50 such needles are 
methodically placed within the parts de- 
scribed, where they remain in situ for from 
seven to twelve days. 

Our attention was drawn to this type of 
treatment by Lord Berkeley Moynihan in 
1929, who reported this pioneer work of his 
British radiological colleagues before a 
group of physicians in the New York Me- 
morial Hospital. My associates and I im- 
mediately procured radium needles of the 
type described by our distinguished visitor, 
and started to employ them in our practice. 
We realized at once the importance oi fil- 
tered radium needles for interstitial use, as 
we had in previous years used steel needles, 
which have a low filtration value. The steel 
needles had worked splendidly in tumor de- 
struction but invariably left necrotic areas 
around the points of insertion, thus making 
their continued application undesirable. 
Now, after three vears continued experi- 
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ence in the practical use of platinum radium 
needles, we have found that our immediate 
results are far better than we have secured 
by any other form of treatment, though we 
cannot as yet offer any five-year statistics. 
Suffice it to say that our 45 patients who 
have been treated by this process have so far 
shown a minimum of metastatic develop- 
ment; three have died, and six have shown 
local recurrences, principally in the line 
of the pectoral muscle, where deep-seated 
glands escaped the primary radium barrage. 
In three of these six cases subsequent ra- 
dium implantation has been helpful, while 
in two recent patients the time is yet too 
short to warrant us in recording the effect. 
In none of the cases under discussion has 
the usual chain gland involvement shown 
further activity, although this may occur 
later. It must be borne in mind that all the 
patients here enumerated were in the so- 
called inoperable class, a few being local re- 
currences following former surgery. 

Based upon the foregoing experience, we 
now feel warranted in recommending this 
type of therapy in every case in which there 
is a reasonable certainty of primary carci- 
noma, irrespective of whether or not exten- 
sion or metastatic nodes are demonstrable. 
We anticipate a serious protest over this 
announcement, with statements to the effect 
that some of the patients we treat have not 
malignant disease, that we do not obtain 
microscopic confirmation, that we claim 
clinical cures for malignancy when we are 
dealing with chronic mastitis and_ fibro- 
adenomas of various types. This, of course, 
is always possible where the clinical diag- 
nosis is in doubt, but the preliminary course 
of x-ray radiation usually setiles the argu- 
ment and determines whether or not it is 
necessary to carry on to complete cancer 
sterilization by the before-mentioned radium 
implantation. 

ALBERT SOILAND, M.D. 
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PUBLICITY COMMITTEE REPORT 
September 30, 1933 


Your Publicity Committee herewith begs 
to submit a brief report of its activities for 
the period preceding and during the Con- 
gress, closing to-day. While it is too early 
to tell the full results of our efforts, we felt 
that you would want to become familiar 
with the broad scope of what has been done. 

The press of both the Americas and the 
radio have been our chief means of com- 
munication with the lay public in publicizing 
the Congress. We have used the medical 
journals extensively to get our message to 
the physicians. We believe that the great 
amount of publicity obtained prior to the 
Congress certainly helped bring a number 
of members into the Congress. This was 
perhaps particularly true in South and in 
Central America and in Canada, whence we 
would have had a considerable number of 
delegates under more favorable economic 
conditions. 

Classified, we may report the following: 
Use of the daily press—by wire services 
(AP-UP-Universal-INS) and by personal 
contact and mail. 

The first stories on the Congress were re- 
leased two vears ago and again a vear ago, 
and we have been active since March, 1933, 
in keeping up the publicity, especially con- 
centrating on the work since August 1, 1933. 

Before the meeting, we obtained many 
columns of space relative to the Congress. 
This included use of state wire services 
with “localized” stories telling of essayists 
from that state, ete. The AP and UP put 
out several stories that we prepared, and we 
have clippings showing that hundreds of 
papers used these stories. In addition, we 
received very favorable stories, usually 
page one, in large papers in Havana, Buenos 
Aires, and elsewhere. 

The local press in Chicago carried a num- 
ber of advance stories. In the magazine 
field, the “Chicago Visitor,” a journal with 
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over 50,000 monthly circulation, used a long, 
illustrated feature article, concerning the 
Congress and the development of commer- 
cial companies. 

“Time” will carry considerable material 
in its next two issues. This famous maga- 
zine has a weekly circulation of almost a 
million. 

Your Committee set up a compreliensive 
radio program through the courtesy of Na- 
tional Broadcasting Company and several 
large local stations. We thus were able to 
put 14 speakers on the air, six heard over 
national hookups. We believe that this was 
the first radiological meeting ever to obtain 
time over national hookups. Stations WGN, 
KYW, WCFL, and WLS likewise gave 
generously of their time for our speakers. 
A Columbia hookup was also arranged, but 
the speaker was unable to be present, and 
the arrangement was cancelled. 

Despite a heavy news week, we were able 
to obtain fine local publicity. Three leading 
papers—the Tribune, Herald and Examiner. 
and American—carried at least half a col- 
umn each day for seven days, with a num- 
ber of pictures. The other two papers did 
almost as well. The Tribune assigned its 
chief science writer, Philip Kinsley, and its 
chief ‘medical’ reporter, Miss Kathleen 
McLaughlin, to the meeting. The City 
News Bureau was particularly helpful in 
covering the entire local field. In addition, 
the Associated Press and United Press cov- 
ered the Congress with a number of stories, 
being sent to all parts of the Americas. The 
science editor of Universal Service, Mr. Go- 
bind Behari Lal, was given papers in ad- 
vance, wrote features for all Hearst papers, 
and Science Service from Washington sent 
out several stories. Full results will be sub- 
mitted in proof when the clippings are all 
received. 

The Committee has had the services of 
Miss Ethel Hanzlik and Messrs. Aubrey 
Cribb and Dick Smith, of the firm of Dick 
Smith & Associates, worked closely and 
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helpfully with the Publicity Committee at 
all times. 

The Committee especially appreciates the 
help given it by the local Executive Com- 
mittee, the presidents and officers of the va- 
rious societies, and the radio speakers who 
co-operated wholeheartedly in our work 
and who were “good sports” throughout re- 
garding this difficult phase of the Congress. 

James T. Case, M.D. 
B. C. Cusnway, M.D. 
Publicity Committee 
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OPEN LETTER TO GRADUATE AND 
POST-GRADUATE MEDICAL 
SCHOOLS 


An association of radiologists known as 
the Pacific Roentgen Club was recently 
formed in California. It was organized 
partly to further the interest of good medi- 
cal care and partly to protect the position of 
radiology as a recognized branch of medical 
practice. 

It has happened in the past that certain 
laboratory groups, under the guise of Medi- 
cal Clinics and of Hospital Associations, 
have induced radiologists from other States 
te come to California, and that after ar- 
rival these men have found the positions 
very different from what they anticipated. 

It is, therefore, suggested that before men 
go to the expense and trouble of coming to 
the Pacific Coast to take up practice, espe- 
cially in connection with hospital positions, 
they write to one of the members of the 
Club and secure information concerning the 
status of their prospective appointments. It 


is believed that if such action is taken in ad- 


vance the results will be more than mutually 
beneficial. 
L. Henry Garvanp, M.D. 
Secretary, Pacific Roentgen Club 
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FOURTH INTERNATIONAL 
GRESS OF RADIOLOGY 


Jury 24-31, 1934 


CON- 


The Fourth International Congress of 
Radiology will be held in Zurich, Switzer- 
land, under the patronage of the President 
of the Confederation. The last days of the 
Congress and the closing session will take 
place in St. Moritz (Engadine). 

Ordinary members of the Congress must 
be: 

(a) members of radiological societies of 
any country, or (b) persons recommended 
by such societies. 

Relations of the ordinary members who 
want to take part in the entertainments may 
attend the Congress as associate members. 

The membership fee is: for ordinary 
members, 60 Swiss frances; for associate 
members, 30 Swiss francs. 

Persons who wish to be registered as 
members should send the following infor- 
mation to the General Secretary, Gloria- 
strasse 14, Zurich, and the membership fee 
to the “Schweizerische Kreditanstalt” in 
Zurich before Jan. 1, 1934. (Account “Ra- 


diologenkongress.”’ ) 


LE LLLE C271 1 ae ene Oy Ae oe ee 
Profession and academic titles:..........--.......- 
Member of the Radiological Society of........ 


Address: 


Names of associate members :%....-..:---------------- 


A list of members will be issued in form 
of a portrait-catalogue. 

At the opening session representatives of 
the various countries will report on the or- 
ganization of the cancer campaign in their 
country. These reports will be published in 
a special volume. 

At the general meetings the following 
subjects will be treated: 

X-ray Diagnosis of Bone Tumors 
Vasography 
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The Development of Pulmonary Tu- 
berculosis as Seen Radiologically 
Radiation Treatment of Uterine Carci- 
noma 

Radiation Treatment of Malignant Tu- 
mors of the Mouth and Pharynx 

Radiation Genetics 

Mitogenetic Radiation ( Mitogenetische 
Strahlung ) 

Structure Analysis 

Identical Physical Measurement of the 
Dose in X-ray and Radium Treat- 
ment 

Hard Gamma Rays, Cosmic Radiation, 
Earth Radiation 

Short Wave Therapy 
therapie ) 

The speakers have been chosen after con- 
sultation between the Committee and the ra- 
diological societies of the respective coun- 
tries. Every member is entitled to take part 
in the discussion. Further, special invita- 
tions to participate will be issued by the 
Committee to certain members. In addition, 


(Kurzwellen- 


discussions will be held in the six sections 
and every member is entitled to present a 
communication of fifteen minutes’ length. 
The choice of subject is free, but the Com- 
mittee suggests the following as being of 
special interest and will welcome such con- 
tributions: 
Radiological Diagnosis: Radiological 
Kymography ; Factors in the Production of 
the Mucosa Autoplastic; Radiological In- 
vestigation of Skeletal Movement; lRadio- 


logical Investigation of the Mamma; 
Sources of [Error in Cholecystography ; 


Gastric Diagnosis Using Air Distention. 
High 
with 


Radiotherapy: — Possibilities of 
Cathode 


Highest Tension X-rays; Comparison be- 


Speed Rays; Treatment 
tween Teleradium and Deep X-rays; Prin- 
ciples in the Construction of Cancer Statis- 
tics, Showing the Result of Treatment; 
Principles and Practice in the Treatment of 


Metastases (Surgery, X-rays, Radium, Lo- 
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cal and Distant Radium); The Applica- 
tions of Radiotherapy to the Sympathetic 
System. 
Radiobiology: 
with Respect to Radiobiology; The Rela- 
tion between Quality and Biological Effect 
of Short Wave Radiations; Radiohistology. 
Protection 


The Quantum Problem 


Radiophysics and Technic: 
during Screening; Measurement of Ten- 
sion and Current of an X-ray Tube (Ques- 
tions of Exposure); Film versus Paper; 
Chemical Effects of Short Wave Diather- 
my; Absorption Effect and the Production 
of Secondary Radiation (Transitional Ef- 
fects). 

Electrology: End-results of Electrocoag- 
ulation; The Production of Alternating 
Electric Fields of High Frequency and 
Their Biological Effect. 

Heliotherapy: Acclimatization to Visible 
Rays; Infra-red Radiation; Long Ultra- 
violet Waves. 

Members who wish to present a paper 
should notify the General Secretary before 
Jan. 1, 1934, and supply him with a type- 
written (not 400 
words) in German, French, or English be- 


summary exceeding 
fore April 1, 1934. These summaries will 
appear in the special volume which will be 
issued to all the ordinary members before 
the beginning of the Congress. 

In connection with the Congress an exhi- 
bition of apparatus, photographic acces- 
products, and scientific 


sories, chemical 


books will be organized. (Applications to 
A. Strelin, Ramistrasse 7, Zurich, Switzer- 
land. ) 

Further particulars and the definite pro- 
gram will be sent to registered members 
only. 

For the Organizing Committee 

Pror. Dr. Hans R. ScHinz, 
President. 

Dr. Mev. Hans I. WALTHER, 
General Secretary. 
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ANNOUNCEMENTS 


ACCREDITED COURSES FOR X-RAY 
TECHNICIANS 


At the joint meeting of the Registry 
Board and the Council on Education and 
Registration of the American Society of 
Radiographers the following minimum re- 
quirements for training courses for x-ray 
technicians were agreed upon: 

1. The minimum entrance requirements 
are a complete high school education; mini- 
mum age 19 years. It is preferable to take 
applicants with a college education or a 
graduate nurse’s certificate. 

2. A qualified radiologist must be in 
charge of the laboratory where the course 
is given. 

3. The course must extend over one year 
full time service. 

4. The work is to consist of lectures, 
practical work in the laboratory, and home 
study. 

5. A comprehensive written and oral ex- 
amination is to be given at the end of the 
course covering theory and practice of ra- 
diological technic. A certificate should be 
issued to the successful applicant. 

Radiologists who wish to 
courses placed on this accredited list please 
communicate with the Secretary of the Reg- 
istry Board, Dr. FE. A. Pohle, Department 


have their 
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of Radiology and Physical Therapy, Uni- 
versity of Wisconsin, Madison, Wisconsin. 





UNIVERSITY OF WISCONSIN 
ROENTGEN CLUB 
The U. of W. Roentgen Club held its 
first meeting on Thursday, October 26, 
1933. The following topics were discussed: 
“Lesions of the Cardio-esophageal Region” 
(Dr. L. W. Paul) ; “Ixtra-gastro-intestinal 
(Dr. L.. W. Paul), and “Radiation 
Mediastinal Tumors” (Dr. 


Masses” 
Therapy in 
I. A. Pohle). 

Dr. C. R. Bardeen, Dean of the Medical 
School and Honorary Member of the Ra- 
diological Society of North America, is 
Chairman this vear, and Dr. E. A. Pohle 
is Secretary. Meetings will be held on the 
last Thursday of each month from October 
to April. 





CLEVELAND RADIOLOGICAL 
SOCIETY 

The President of the Cleveland Radiolog- 
ical Society is David Steel, M.D., of Lake- 
side Hospital, and Otto Glasser, Ph.D., of 
the Cleveland Clinic Foundation, is the Sec- 
retary and Treasurer. 

The meetings are held on the fourth Mon- 
day of each month at the Cleveland Cham- 
ber of Commerce, at 6:30 p.m., from Octo- 
ber to April, inclusive. 
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BLOOD CHANGES 


The Immunitory Fall in the Bactericidal Power 
of the Blood for Eberth’s Bacillus in Rabbits Treated 
with Roentgen Rays. Lorenzi Angelo. Archivio di 
Radiologia, 1932, VIII, 435-443. 

Angelo studied the immunitory fall of the normal 
bactericidal property of the blood for Eberth’s ha- 
cillus in rabbits immunized to the bacillus and treat- 
ed with small repeated doses of x-rays during the 
vaccine treatment. He found that the fall of the 
bactericidal power of the blood of immunized rab- 
bits is not as complete nor as rapid as in the con- 
trol animals. 


E. T. Leppy, M.D. 


BONE (DIAGNOSIS) 

The Radiologic Examination of the Skeleton in 
Scleroderma. Carlo Guarini. Archivio di Radiologia, 
1933, XI, 7-56. 

Systematic studies of the bones of sclerodermics 
have not been reported very frequently. The author 
illustrates the findings in eight cases, from which he 
concludes that scleroderma should be regarded as a 
systemic organic disease rather than as a derma- 
tologic lesion. The changes in bone he observed 
were not pathognomonic of the disease. 


E. T. Leppy, M.D. 


CANCER (THERAPY ) 

The Radiation Therapy of Uterine Cancer at the 
Women’s Clinic, University of Heidelberg. F. G. 
Dietel. Strahlentherapie, 1933, XLVI, 201-272. 

The author presents a detailed analysis of the 
uterine cancer patients scen in the Women’s Clinic, 
University of Heidelberg. The method of treatment 
during the period 1913-24, statistics of all 
treated cases, critique of the method, and present 
methods are described. 


with 


He concludes that he will 
continue the radiation therapy of cancer of the cer- 
vix but operate on all patients with radiorefractory 
tumors. 

Ernst A. Ponte, M.D., Ph.D. 


CYSTS 


\ Contribution to the Radiologic Diagnosis of 
Atypical Findings in Hydatid Cyst of the Lungs. 
Teofilo B. Melazzi. Arch. di March- 


April, 1933, XI, 257-287. 


A roentgenologic diagnosis of hydatid disease of 
the lung is not usually easy to make. Thi 


Radiologia, 


author 
presents in detail the radiologic appearance in eight 
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cases, discussing some of the lesions that had to he 
considered in differential diagnosis. 
E. T. Leppy, M.D. 


DOSAGE 


Effect of 
Roentgen and Radium Rays. H. Holthusen. Strah- 
lentherapie, 1933, XLVI, 273-288. 


A comparison of the epilatory effects of equal 


Comparative Studies Concerning the 


doses of x-rays and radium showed a slight pre- 
radium reaction. The 
curves of Ascaris eggs for both radium and x-rays 


ponderance of the injury 
were nearly identical, provided the same number 
of r per minute was applied. The importance of the 
time factor in the treatment of malignant tumors 
is emphasized. 


Ernst A. Ponte, M.D., Ph.D. 


Different Wave 
Glocker, H. Lan- 
1933, 


Effect of Rays of 
Length on Biologic Objects. R. 
gendorff, and A. Reuss. Strahlentherapie, 
XLVI, 517-528. 

The authors continued their experiments studying 
the effects of radiation on biologic objects. In this 
they Saccharomyces ellipsoideus and 
homogeneous roentgen rays of the wave lengths 
0.56 and 1.544. No difference in the shape of the 
injury curve could be detected. 


Roentgen 


paper used 


When using alpha 
irradiation the injury curve took a more flat course 
than when using roentgen rays. When using the r 
unit in expressing the dose the half value dose for 
the harder rays was approximately 50 per cent 
higher than for the softer roentgen rays. 

Ernst A. Ponte, M.D., Ph.D. 


Potentials Necessary to Produce Saturation Cur- 
rents in Condensers. Hermann Strahlen- 


therapie, 1933, XLVI, 757-774. 


For ionization measurements, particularly in x-ray 


Hegels. 


work, it is essential to have saturation current. The 
author conducted a series of experiments determin- 
ing the potential necessary for saturation current if 
condensers of the plate, cylinder or sphere type are 
used. The results are presented in numerous graphs 
and. tables. 


Ernst A. PoHie, M.D., Ph.D. 


EXPERIMENTAL STUDIES 


The Effect of Radium on the Offspring of Plant 
Lice. Robert 1933, 
XLVI, 663. 

The author studied the influence of radium rays on 
Macrosiphum tulipe Ib, There was a marked influ- 


Kirschner. Strahlentherapie, 











ABSTRACTS OF CURRENT LITERATURE 


ence on the fertility which was reduced in the first, 
most in the second, and still in the third generation. 
Small doses of radium had a stimulative effect on 
the growth. This manifested itself particularly in 
the first generation. There was also a marked effect 
on the maturing period. While the normal time 
for the larve was from 9 to 11 days this was re- 
duced in the offspring of irradiated females to 
from 6 to 9 days. The author emphasizes the 
statement that the effect of radiation did not 
manifest itself only in the first generation alone, 
but also in later generations. 


Ernst A. Ponte, M.D., Ph.D. 


Experimental Studies as to the Question of the 

3iologic Effect of Roentgen Rays. A. Léw-Beer. 
Strahlentherapie, 1933, XLVI, 469-516. 

This is a report of extensive studies of cholesterol 
changes in solutions in vitro, in male mice and in 
human patients after irradiation. It appeared that 
the effect of roentgen rays on cholesterol solutions 
varies according to the medium in which cholesterol 
had been dissolved. If male mice are exposed to 
2,000 r, the total cholesterol content of the animals 
is definitely increased four days following the ex- 
Doses as low as 300 r still produce this in- 
crease but not in so marked a degree. Extirpation 
of the spleen did not alter these results. Extirpa- 
tion of the liver, however, produced a drop in the 
total cholesterol content after exposure to 600 r. 
These variations in the cholesterol content of the 


posure. 


animals or in single organs and in the blood follow- 
ing irradiation are said to be due to a cholesterol 
deposit in the organs or in the reticulo-endothelial 
cells. The variations of the cholesterol content in 
the human blood were not uniform. 
there was abrupt change, in some cases no change at 
all even though x-ray sickness was present. 

It seems evident that the cholesterol content of 
the blood is not the only factor determining systemic 
A very complete 


In some cases 


reactions following irradiation. 
bibliography is appended. 
Ernst A. Pouir, M.D., Ph.D. 


The Effect of Mineral 
Metabolism of Multiple Implanted Sarcoma of the 
White Rat. Lieselotte Kluge and Hans-Georg 
Zwerg. Strahlentherapie, 1933, XLVI, 293-310. 


Roentgen irradiation of sarcoma in female rats 


Roentgen Rays on the 


weighing from 150 to 200 grams leads to an increase 
in the calcium content of the tumor as high as 400 
per cent. The animals themselves show a loss of 
potassium and magnesium but an increase in water 
content. Young female animals showed an entirely 
different behavior. The observed shifting of the 
minerals in the tumor is not due to a local effect, 
since irradiation of other parts of the body brings 
The authors feel that the 


about the same results. 
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observed phenomena probably can be explained by 
mobilization of hormones, particularly that of the 
posterior lobe of the hypophysis. 

Ernst A. Ponte, M.D., Ph.D. 


The Behavior of the Reticulo-endothelial System 
in Irradiated Tumor Animals. A. Calo. 
therapie, 1933, XLVI, 529-544. 

White mice were exposed to small doses of roent- 
gen rays. They showed a definite increase in re- 
sistance toward the growth of transplanted tumors. 
In the author’s experiments the resistance was at 
its peak if the interval between irradiation and 
transplantation was one month. Histologic studies 
showed that such animals showed signs of an in- 
creased function of the reticulo-endothelial system. 
The same treatment was without effect if carried 
out from 10 to 23 days after the tumors had been 
transplanted. 


Strahlen- 


High local doses given over the tu- 
mors from 13 to 20 days after the transplantation 
had no effect. 


Ernst A. Poute, M.D., Ph.D. 


Experimental Studies as to the Influence of Nu- 
trition on the Radiosensitivity of Animal Tissue. 
Erich Uhlmann. Strahlentherapie, 1933, XLVI, 550- 
563. 

The author determined experimentally the doses 
necessary to produce epilation by roentgen rays in 
rabbits. Using 50 K.V., it required 500 r; using 
140 K.V., about 700 r were necessary. Very interest- 
ing was the effect of the diet on the epilation dose. 
In the extreme case the susceptibility of the rabbit 
could be increased 100 per cent. Rabbits kept on 
barley only showed complete epilation following half 
of the dose that was required in rabbits on a regu- 
lar mixed diet. The author believes that this phe- 
nomenon can be explained by the fact that certain 
diets produce acidosis. 


Ernst A. PouHie, M.D., Ph.D. 


The Effect of Roentgen Rays of Different Wave 
Lengths on Biologic Objects. H. and M. Langen- 
dorff and A. Reuss. Strahlentherapie, 1933, XLVI, 
289-292, 655-662. 

Experiments showed that the shape of the injury 
curve for eggs of Lroloti is the same for radiations 
produced at 180 K.V. filtered through 0.8 mm. Cu 
and 80 K.V. filtered through 1.5 mm. Al. If homo- 
geneous rays of 0.56 and 0.18 A. were employed, 
there was also no influence of the wave length on 
the slope and shape of the injury curve detectable. 

The authors their time 
choosing Mesotaenium caldoriorum as the biologic 


continued studies, this 


test object. If cultures of these plants were exposed 


to roentgen rays of 0.50 A, and 1.54 A., the injury 
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curves had the same slope. The so-called half value 
doses varied, however, 1.8:1. No difference could 
be detected between the injury curves for roentgen 
rays and for ultra-violet rays. The effect of the 
time factor was extremely small. 

Ernst A. Poute, M.D., Ph.D. 


FRACTURES (THERAPY) 


The Effects of Hard and Soft Radiations on the 
Formation of Osseous Callus. M. Lambranzi. Arch. 
di Radiologia, March-April, 1933, XI, 247-250. 

The author fractured the femur of 
then irradiated them with rays generated at from 
110 to 190 kilovolts, with filtration of from 1 mm. 
aluminum to 0.5 mm. copper plus 3 mm. aluminum in 
moderate doses. Histologic study twenty-five days 
later seemed to show that hard rays favored more 
callus into the 


rabbits and 


than soft rays the evolution of the 
osteoid stage. 
E. T. Leppy, M.D. 


BLADDER (NORMAL AND 
PATHOLOGIC) 


GALL 


Cholecystography: Its Clinical Evaluation: A 
Study of 2,070 Cases. Arthur N. Ferguson and 
Walter L. Palmer. Jour. Am. Med. Assn., March 
18, 1933, C, 809-812. 

This is a review of the authors’ experience with 
intravenous cholecystography over a period of five 
years. Their conclusions are: A good visualization 
of the gall bladder by cholecystography, with no 
evidence of stones, indicates a normal gall bladder in 
a high percentage of cases. The accuracy of 
diagnosis when stones are demonstrated as_ posi- 
tive or negative shadows approaches 100 per cent. 
The accuracy of a faint visualization, when com- 
bined with a clinical history suggestive of biliary 
disease, is 58.3 per cent; that of non-visualization 
when combined with a positive clinical history, 90 
per cent. In the absence of a clinical history sug- 
gestive of gall-bladder disease, the accuracy of a 
faint visualization is less than 14 per cent; that of 
non-visualization, considerably less than 66.6 per 
cent. In the cases in which cholecystic disease was 
found at operation, a history of colic was noted 
almost as frequently as was cholecystographic evi- 
dence of gall-bladder disease. 


C. G. SuTHERLAND, M.D. 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 


\ Seriographic Study of the Ieocecal Region and 
of Stierlin’s Phenomenon. Pietro Perona. Arch. di 


Radiologia, March-April, 1933, XI, 173-204. 


The author presents a detailed exposition of the 
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peristalsis of the terminal ileum before and during 
the passage of the meal into the cecum and shows 
that in the normal there is first filling of the cecum 
and then of the ascending colon and that in certain 
phases there can be seen an active regulation of the 
process by the valvular region of Busi. The inver- 
sion of the filling mechanism is usually due to irri- 
tative stimuli which start in neighboring regions. 
This phenomenon is important in cases in which a 
diagnosis of the condition of the appendix may de- 
pend on indirect signs. Serial study alone can show 
the various stages of its filling. The author feels 
that the valvular region of Busi is of great impor- 
tance in Stierlin’s phenomenon. 
E. T. Leppy, M.D. 


GENITO-URINARY TRACT 
(DIAGNOSIS) 
Case of Hydro-accessory-ureter in a Child of Ten 
Years. G. G. Bruce. British Jour. Surg., April 
1933, XX, 672-675. 


The author reports a case of congenital hydro- 


accessory-ureter in a small girl which caused ob- 
structive symptoms, with the production of hydro- 
nephrosis and dilatation of the primary calices. The 
pathology was probably caused by the 
exerted upon the normal ureter by the descent and 
Pyelograms 


pressure 


medial rotation of its pathologic mate. 
and illustrations of the operative specimen accom- 
pany the article. 

Davis H. Parpott, M.D. 


Painful Lumbo-ischialgic Syndromes and Changes 
in the Urinary Tract. Mario Buisson. Archivio di 
radiologia, 1932, VIII, 407-425. 

3uisson, as a result of study of 150 cases with 
this syndrome, agrees with Busi, Mainoldi, Otto- 
nello, Nuvoli e dell’ Impiombato and others on the 
association of lumbosacral deformities with changes 
in the urinary tract. A demonstration of idiopathic 
renal colic brings in the probability of the painful 
lumbo-ischialgic syndrome being due to functional 
disorders in the urinary tract. This distinction is of 
great diagnostic and therapeutic importance because 
these functional changes may become organic with 
the passage of time, as is the case in the highest 
percentage of vertebral anomalies in urinary calcu- 
losis, presenting little chance of benefit from treat- 
ment. 


F. T. Leppy, M.D. 


Benign Neoplasm of the Ureter. G. A. 
sritish Jour. Surg., April, 1933, XX, 


Primary 
3. Walters. 
682, O83. 

The author 
neoplasm of the ureter in a married woman, aged 


reports a case of primary benign 
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38. The patient complained of renal pain, hema- 
turia, and a palpable swelling in the right renal area. 
Cystoscopic examination revealed a normal bladder 
and left orifice; at the right orifice a small tag of 
erowth was presenting and the author was unable 
to pass a ureteric catheter on that side. The at- 
tempt did not cause any marked hemorrhage. No 
dye was seen from the right side in fifteen minutes. 
Uroselectan B showed that the pelvis and calices 
of the left kidney were normal; there was no excre- 
tion visible from the right kidney. 

Under spinal anesthesia, a large hydronephrotic 
kidney was delivered with considerable difficulty, 
and the ureter was seen to be tortuous and dilated. 
It was divided low down with the cautery and the 
kidney was removed. Next the bladder was ex- 
posed through a sub-umbilical incision; the right 
side was dissected clear, and the remainder of the 
ureter, together with a small wedge of bladder, 
including the ureteric orifice, were removed. 
amination of the tumor showed a simple papilloma 
covered with epithelium of transitional character. 
There was no evidence of malignancy. Illustrations 
of the pathologic specimen accompany the article. 

Davis H. PArpott, M.D. 


Ex- 


Carcinoma of the Male Urethra. Rk. H. Boggon. 
British Jour. Surg., April, 1933, XX, 640-644. 

The case reported was situated in the fossa navic- 
patient. The outstanding 
point of interest in the microscopy of the growth 
is the preponderance of the squamous-celled variety. 
Robb, in an analysis of 76 cases, found 72.5 per 
cent were squamous-celled, 21.2 per cent adenocar- 


ularis in a 60-year-old 


cinoma, 3.5 per cent papillary, 1.5 per cent columnar- 
celled, and 1.3 per cent transitional-celled. 
bach and Peters state that 60 per cent are squamous- 
celled, and other writers are of the same opinion. 
Normally the epithelium lining the perineal part of 
the urethra (the common site for the disease) is 
columnar, but Sobotta states that it is usually of a 


Bieber- 


stratified columnar type and in some individuals 
The 


change is probably best explained by metaplasia con- 


islets of squamous epithelium can be seen. 


sequent to the malignant transformation, although 
the possibility of embryonal cell-nests has been sug- 
In this case, although the growth occurred 
ina region where stratified squamous epithelium is 
usual, it assumed the form of a transitional-celled 


gested. 


growth, a type which might reasonably be expected 
in the prostatic urethra, 

A consideration of the results as published in the 
literature indicates a gloomy prognosis. The major- 
ity of patients succumb to the disease in from six 
months to two years. Recurrence takes place local- 
ly, with or without spread in the inguinal and iliac 
glands. 

Carcinoma of the urethra is probably not such a 


rare condition as the literature suggests, for it is 
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more than probable that many cases are not re- 
Association of the condition with stricture 
and peri-urethral abscess should be borne in mind, 
as it is obviously essential to make an early diag- 
nosis. The high proportion of squamous-celled 
growths in the urethra and the recent improvement 
in the treatment by modern radium therapy of this 
type of neoplastic cell in the genito-urinary sys- 
tem, make such a method of treatment well worth 
a trial in an otherwise almost hopeless condition. 
Davis H. Parpotr, M.D. 


corded. 


Congenital Vesical Neck Obstruction in a Female 
Child, Due to Cup-valve Formation: Open Opera- 
tion: Complete Recovery. A. 
Surg., April, 1933, XX, 64-69. 


In conditions of dilated 


Harris. Am. Jour. 
bladder in infants and 
children, with or without diverticula, nerve and cord 
lesions, urethral stricture, and meatal obstruction 
having been ruled out, the urgent need for careful 
instrumental study of the vesical neck region and 
posterior urethra is apparent. The author believes 
that the true etiology will thereby be more fre- 
quently demonstrated, and the irritant factors re- 
moved before advanced disease changes have taken 
place; furthermore, idiopathic dilatation of the 
bladder will less often be the accepted diagnosis. 

In congenital obstructive cases, the degree of ob- 
struction is naturally the determining factor in the 
severity of symptoms, and in bringing the patient 
to a correct diagnosis at an earlier period of life. 

With the cysto-urethroscopic 
study in children, more vesical neck lesions are be- 
ing demonstrated. 


popularization of 


A number of valve formations 
in male children associated with the embryologic 
defects of the verumontanum and 
frenula are recorded. 


hypertrophied 
The latter condition does not 
apply in the case recorded in this article. 

As far as the author is aware, this is the first 
case of congenital valve obstruction at the vesical 
neck in a female child to be reported in the litera- 
ture. 
curtain behind the vesical outlet in a 
of fifteen months. 


Campbell reports a recent case of trigonal 
female child 
This case is in a measure some- 
The effects 
produced by the lesion, however, are almost iden- 
tical. 


what similar, but not the same lesion. 


Davis H. Parpoui, M.D. 
GENITO-URINARY TRACT 
(THERAPY) 7 


Observations on 150) Cases. 


Mintz. 


Bladder Tumor: 
G. G. Smith and E. R. 
April, 1933, NX, 54-63. 


A total of 150 cases of tumor of the bladder were 


Am. Jour. Surg., 


studied as io age, symptomatology, type of tumor, 
treatment, and end-result. The authors also analyzed 


37 autopsies as to type and grade of cancer, presence 
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and distribution of metastases, and existence of 
other pathologic conditions. They decided that the 
grade of malignancy of bladder cancer has no dem- 
onstrable relation to its tendency to metastasize. 
Squamous-cell cancers metastasize almost twice as 
frequently as papillary They also con- 
cluded that one important cause of the poor results 
in the surgery of bladder cancer is the long period 
of delay between the occurrence of the first symp- 
tom and the patient’s entrance into the hospital. 

A comparison of the results of resection, electro- 
coagulation, and radium shows the 
lowest number of hospital deaths in cases treated 
by electrocoaguilation (26 per cent). The next low- 
est is in cases treated by resection (32 per cent); 


cancers. 


implantation 


the highest is in cases treated by radium implanta- 
tion (41 per cent). The end-results from these 
three methods are approximately the same. 
one method is suitable for all types of cancer, the 
surgeon should be prepared to employ whichever 


As no 


method seems best suited to the individual case. 
Davis H. Parpoti, M.D. 


Perirenal Hydronephrosis: Case Report in an In- 
fant of Seven Months. M. F. Campbell. Am. Jour. 
Surg., March, 1933, XIX, 523-527. 

Perirenal hydronephrosis is a rare condition and 
is usually misdiagnosed as renal neoplasm. The re- 
ported case is of unusual interest because of (1) 
the striking local pathology and (2) the tender age 
of the patient. Furthermore, it illustrates the im- 
portance of urologic conditions in juveniles. The 
etiology of the condition is unsettled; maldevelop- 
ment from primitive renal anlagen, exudation due to 
lymphstasis, trauma and infection have been sug- 
gested. The usual methods of urologic diagnosis 
may be of little help or may support the diagnosis 
of renal neoplasm. Excision of the cyst sac, and the 
kidney as well when it is of no value, is the treat- 
ment. With large cyst, a two-stage operation, drain- 
age with secondary excision, is the wisest course. 
3ecause a less conservative attack, a one-stage opera- 
tion, was employed in this case, death from surgical 
shock resulted. 

Davis H. Parpoii, M.D. 


GOITER (THERAPY ) 
The Carbohydrate Metabolism in Patients with 
Toxic Goiter and its Alterations under the Influence 
of Roentgentherapy. E. N. Mojarowa. Strahlen- 
therapie, 1932, XLV, 307-328. 

The author carried out extensive studies of the 
blood sugar changes in patients with toxic goiter 
He finds that 
there is a definite disturbance of the carbohydrate 


who were treated by roentgen rays. 


metabolism in patients with a hyperfunction of the 





RADIOLOGY 


thyroid. There is a definite hyperglycemia which 
depends to a great extent on the severity of the 
disease. Roentgentherapy tends to return the car- 
bohydrate metabolism to normal. As a matter of 
fact, its fluctuations represent a very objective cri- 
terion of the response to radiation therapy. 

Ernst A. Ponte, M.D., Ph.D, 


GRENZ RAYS 


Investigations Concerning Sensitization to Grenz 
Rays. C. Carrié. Strahlentherapie, 1933, XLVI, 697. 

The author exposed mice to Grenz rays with and 
without sensitization by injection of fluorescent dyes 
(photodynamic substances). True sensitization was 
observed following the administration of hemato- 
porphyrin and uroporphyrin. Epilation occurred fol- 
lowing sensitization with doses which did not epilate 
uninjected animals. The time between exposure and 
epilation was also shortened. Similar sensitization 
could not be observed when ordinary roentgen rays 
were used. No skin injuries were noted over a pe- 
riod of three months; there was no permanent epila- 
tion. 


Ernst A, Pouit, M.D., Ph.D. 


KIDNEY 


Pyelography in Injuries to the Kidney. H. C. 
Rolnick. Am. Jour. Surg., April, 1933, XX, 40-44. 

The material for this paper is based upon a series 
of 10 cases. Although the value of radiography in 
the early diagnosis of renal injuries is limited, the 
history of the injury, evidence of external trauma, 
and hematuria establish the diagnosis. Intravenous 
pyelography is preferred and will replace the retro- 
grade methods. 

Radiographic and pyelographic findings of inter- 
est and of diagnostic and prognostic importance 
may be obtained in injuries to the kidney in cases 
in which various degrees of damage to the paren- 
chyma, calices, and pelvis have been produced. 

Davis H. Parpoir, M.D. 


LIGHT THERAPY 


Contribution to the Problem of Light Dosimetry. 
René du Mesnil de Strahlentherapie, 


1933, XLVI, 731-756. 


The author discusses at length various difficulties 


Rochemont. 


involved in accurate dosage in light therapy. He has 
determined a number of correction factors for cer- 
tain Jamps which permit the use of the iodine starch 
test even though the lamps emit different spectra. 
Ernst A. PoHie, M.D., Ph.D. 











ABSTRACTS OF CURRENT LITERATURE 


LIVER 


Hepatolienography in Laennec’s Cirrhosis. Carlo 
C. Ricci. Arch. di Radiologia, March-April, 1933, 
XI, 343-351. 

In the early stages of atrophic cirrhosis the liver 
is visible plainly after injection of thorotrast. It is 
invisible or demonstrable with difficulty in advanced 
stages, while the spleen is much denser and larger 
than normal. 

E. T. Leppy, M.D. 


OFFSPRING, EFFECT ON 


Studies on Children of Irradiated Mothers. E. 
Maurer. Strahlentherapie, 1932, XLV, 691-699. 


In this contribution from Déderlein’s clinic the 
author urges the creation of a central office where 
all cases of injuries to the offspring caused by 
irradiation of the mother may be reported. Several 
tabulations show a compilation of cases of this type 
scattered throughout the literature. A blank suitable 
for such centralized statistics is appended. This 
would eventually enable us to reach a definite con- 
clusion in this important problem. 


Ernst A. Ponte, M.D., Ph.D. 


PELVIS 
Dermoid Tumor of the Ovary. F. Marlow. Can. 
Med. Assn. Jour., July, 1932, XX VII, 57, 58. 


This is a case report of a woman who had had 
two severe attacks of pain in the right lower abdo- 
men, X-ray examination showed two small shadows 
low down in the right pelvis, about the junction of 
the right ureter and the bladder, with general hazi- 
ness of the x-ray film in this area. The radiologist 
expressed the opinion that these were not ureteral 
stones. A bimanual pelvic examination revealed a 
tumor in the right pelvis. At operation this was 
found to be a dermoid tumor of the right ovary, 
with its pedicle markedly twisted. X-ray film of the 
tumor showed the small shadows previously ob- 
served. 

L. J. Carter, M.D. 


PEPTIC ULCER (THERAPY ) 


Barium in the Free Peritoneal Cavity. A. A. Bag- 
dassarow and M. J. Neporent. Rontgenpraxis, May, 
1932, IV, 452-454. 

Perforations of gastric ulcers during or shortly 
after barium examination are rare indeed. Such a 
case is described in detail. The patient experienced, 
on palpation before the screen, an excruciating epi- 
pain. Surgery was not Forty 


gastric necessary. 
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days after this occurrence, roentgen examination 
showed a large amount of barium in the peritoneal 
cavity. Three months afterwards the barium was 
still visible. 

The authors conclude that palpation might cause 
perforation of a gastric ulcer, and that not every 
perforated ulcer, when treated conservatively, will 
lead to fatal peritonitis. 

H. W. Herke, M.D. 


PHYSIOTHERAPY 


The Role of Physical Therapy in the Treatment 
of Precancerous and Cancerous Dermatoses. Joseph 
Jordan Eller. Jour. Am. Med. Assn., Feb. 11, 1933, 
C, 385-388. 

The author discusses first the physical agents in 
one form or another, singly or combined, that play 
practically the entire role in the treatment of precan- 
cerous and cancerous skin lesions. One may choose, 
according to the type and size of the lesion, from the 
following: Radium; roentgen ray; Grenz ray; high 
frequency (a) cutting current, (b) electrodesicca- 
tion, (c) electrocoagulation; electrocautery; actual 
cautery; electrolysis; carbonic dioxide snow; curet; 
scalpel. The precancerous and cancerous dermatoses 
are tabulated and each one of the two groups is dis- 
cussed as to the individual or combined agent best 
suited for treatment. 
the character of the lesion and its location. 

C. G. SUTHERLAND, M.D. 


The method used depends on 


THE PROSTATE 


Problems of Prostatism Suggested by a Study of 
100 Recent Cases. N. P. Rathbun. Am. 
Surg., March, 1933, XTX, 515-522. 


The author gives a rather brief but interesting 


Jour. 


résumé on the subject of prostatism. He reviews 
the indications, pre-operative preparations, choice of 
anesthesia, type of operation, mortality, and post- 
operative complications. 

Dr. Lowsley, Dr. Beer, and Dr. Simons, in their 
discussion of the paper, are in full accord with the 
remarks of Dr. Rathbun. 

Davis H. Parpoir, M.D. 


Papillary Intracystic Adenocarcinoma of Prostate 
Massive Bemgn Prostatic Cyst. B.S. 
Am. Jour. Surg., April, 1933, NX, 51- 


The author reports a papillary intracystic adeno- 


and Bar- 


ringer. a 

the prostate and a massive benign 
Both of 
the latter possibly unique. 


carcinoma of 


prostatic cyst. these cases are very rare, 


There was no question 
in either case as to their prostatic origin: both of 
the cysts were in the median line: neither had any 
The cyst in the 


relation to the seminal vesicles. 
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second case pushed up behind the bladder between 
the fascia of the bladder base and the fascia of 
Denonvelliers. 

Wesson, in an extensive and excellent résumé of 
the literature, reviews 29 cases of prostatic cysts, 
including four of his own. In but three of the 
cases reported were the prostatic cysts of large size 
and these were autopsy. In the large 
majority of cases retention of urine, partial or com- 
plete, was an important symptom. In most of these 
cases operated upon, the operation of choice was the 
opening or puncturing of the cyst by means of the 
cautery or by fulguration through the cystoscope. 
In 18 of the 29 cases, the prostatic cysts were found 
at autopsy. In apparently none of them was as ex- 
tensive an operation done as was performed in the 


found at 


author’s case. 

Considering these lesions, there is one point that 
should be emphasized: they may be malignant and 
the patient should be carefully watched for a con- 
siderable period of time to determine whether or 
not the cysts are part of a malignant degeneration. 
If the cyst fluid is bloody, there is a greater chance 
that the condition may be malignant. The author 
has seen one case in which a distinct cyst showed 
in the position of the median lobe of the prostate. 
This cyst was punctured by means of the cystoscope, 
bloody fluid escaping. The condition was consid- 
ered benign. Further observation, however, proved 
that the patient had a myosarcoma of the prostate. 
It was treated and cured by radium, the patient 
remaining well six years and dying of an intercur- 
rent disease. 

Davis H. Parpoir, M.D. 


RADIUM 


The Fate of Radio-active Substances in the Or- 
ganism following the Drinking of Water Containing 
Radium Emanation. A. Fernau and H. Smereker. 
Strahlentherapie, 1933, XLVI, 365-373. 

The authors have studied experimentally the fate 
of radium emanation in the organism following the 
drinking of radio-active water. The average 
amount of emanation remaining in the body five 
hours following the drinking of the water amounts 
to approximately 20 per cent of the initial value. 
Figures are given which permit the calculation of 
the amount of alpha and beta rays effective in the 
organism if the drinking of radio-active water is 
continued over longer periods. 


Ernst A. Poute, M.D., Ph.D. 


RADIOLOGY 


SPINE (DIAGNOSIS) 


The Narrowing of the Intervertebral Disk in 
the Early Stages of Pott’s Disease. Desiderio Perot- 
ti. Arch. di Radiologia, March-April, 1933, XI, 251- 
250. 

The author feels from his experience with sevy- 
eral hundred cases of spondylitis that narrowing of 
the intervertebral disk is not the only evidence of 
early Pott’s disease, but that, with the correct tech- 
nic, there can be shown also small epiphyseal lesions. 

E. T. Leppy, M.D. 


STOMACH 


Total Gastrectomy for Carcinoma: Physiologic 
and Chemical Studies during a Period of Two Years 
following the Operation. Waltman Walters. 
Am. Med. Assn., March 18, 1933, C, 804-806. 


Physiologic and chemical studies have been made 


Jour 


on repeated occasions over a period of two years 
on the patient whose case is here reported in detail 
and on whom successful total gastrectomy was per- 
formed for a highly malignant carcinoma. This 
patient was living and well at the time this paper 
was written, with no evidence of recurrence or met- 


astasis of the malignant lesion. Physiologic and 


chemical studies would indicate that little change 
took place in the blood picture due to operation. 
This applies to the percentage of hemoglobin as well 


as to the number and morphologic characteristics 
As one of the 
means of determining the effect of the loss of the 


of the erythrocytes and leukocytes. 


acid and chloride normally secreted by the stomach, 
and absent as a result of the total gastectomy, a 
study of alkaline tide would seem to indicate that 
such an alkaline tide was lacking. There was no 
change, however, in the excretion of chloride in the 
urine. 

C. G. SuTHERLAND, M.D. 


THE THORAX 


Some Clinical and Radiologic Considerations of 
Malformation of the Ribs. Gastone Torelli. Arch. 
di Radiologia, March-April, 1933, XI, 288-315. 

The author classifies and illustrates some cases 
of malformation of the ribs and discusses the 
changes they may produce in the physical exami- 
nation of the thorax. He could find no relationship 
between malformation of the ribs and pulmonary 
tuberculosis. 

T. Leppy, M.D. 
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